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and/or	 indirectly	 most	 areas	 of	 human	 activity	 and	 learning	 educational	 systems	 are	 no	
exception.	
This	 doctoral	 dissertation	 focuses	 on	 the	 context	 and	 problematization	 of	 different	
strategies	 in	 the	 use	 of	 game-based	 learning	 and	 the	 use	 of	 e-learning	 strategies.	 The	
relationship	between	the	use	of	tools	and	digital	strategies	is	a	key	point	of	this	thesis.		
The	 use	 of	 serious	 games	 in	 the	 digital	 learning	 context	 in	 Portugal	 is	 not	 a	 common	
practice	 in	 the	 educational	 context.	 Thus,	 this	 thesis	 was	 developed	 to	 define	 the	 use	 of	 e-
learning	and	serious	games	strategies,	proposing	a	pedagogical	approach	to	the	use	of	serious	




The	 research	project	 involved	different	 stages	of	 the	 investigation	 in	order	 to	adopt	a	
strategy	 of	 analysis,	 which	 sometimes	 proved	 to	 be	 difficult.	 Research	 and	 develop	 serious	
games	 in	Portugal	 is	often	 faced	with	 indifference	or	even	hostile	environments.	Prejudice	 to	
























Analisar	 as	múltiplas	 valências	 dos	 sistemas	 de	 aprendizagem	 em	 e-learning	 constitui	




desta	 dissertação.	 Nesta	 dissertação	 doutoral	 teve	 como	 objeto	 a	 contextualização	 e	
problematização	 das	 diferentes	 estratégias	 na	 utilização	 de	 game-based	 na	 aprendizagem	 e	
estratégias	de	utilização	do	e-learning.		




construção	 de	 jogos	 sérios	 com	 o	 intuito	 de	 corresponder	 às	 necessidades	 foi	 o	 objeto	 de	
análise	 da	 experiência	 controlada.	 O	 jogo	 sério	 “Alpha	 Patrol”	 foi	 conceptualizado,	
desenvolvido	 e	 testado	 sob	 responsabilidade	 do	 Centro	 de	 Investigação	 para	 Tecnologias	
Interactivas.	
O	 projeto	 de	 investigação	 envolveu	 diferentes	 etapas	 da	 investigação	 de	 forma	 a	
adoptar	 uma	 estratégia	 de	 análise,	 que	 por	 vezes,	 se	 mostrou	 difícil	 e	 ingrata.	 Investigar	 e	

















































































pace	at	which	 this	progression	happens	 is	not	 identical,	 it	 varies	 from	system	to	 system,	and	
country	 to	 country.	 However	more	 or	 less	 evident,	 it	 can	 be	 considered	 that,	 in	 all	 teaching	
systems	 there	 are	 already	 areas	 in	 which	 the	 digital	 learning	 is	 visible	 and	 efficient.	 The	
preparation	of	a	 thesis	 that	 sets	of	 from	 this	status	quo	presents	 stimuli	 and	difficulties.	And	
both	are	empowered	when	adding	the	serious	games.	
Having	 this	 in	mind,	 the	objective	of	 the	 study	was	 to	analyze	 the	e-learning	 systems,	
considering	both	the	difficulties	and	the	gains.	Accordingly,	we	sought	to	understand	the	use	of	
serious	 games	 in	 the	 school	 environment	 and	 in	 the	 learning	 process.	 Although	 this	 is	 a	
relatively	poorly	addressed	cluster	when	it	comes	to	research	done	in	Portugal,	this	theme	has	
been	 analyzed	by	several	 research	 centers	and	universities	 in	 other	 countries.	 The	 Serious	
Games	Institute,	 the	 FutureLab,	 the	 Serious	 Games	 Interactive,	 the	 Serious	 Games	 Society,	
the	Center	 for	 Computer	 Games	 Research,	the	Serious	 Games	 and	 Virtual	 Worlds	 Team	 -	
Ulster	University	 and	Center	 for	 Serious	 Gaming	 -	 Delft	 University	 of	 Technology,	 are	 some	
examples	 of	 institutions	which	 study	 the	context	 and	 use	 of	serious	 games	 in	 learning	 areas.	
Research	 centers	and	 companies	 in	 Europe	 have	 even	 created	 an	 alliance	 in	 this	 study	
field,	the	GALA	 -	 Games	 and	 Learning	 Alliance	 Network	 of	 Excellence	 for	 serious	 games	 -	 a	
network	of	 interaction	and	exchange	of	experiences	dedicated	 to	 the	 investigation	of	serious	
games	in	the	educational	context.	
We	can	not	fail	to	mention	that	some	of	the	more	prominent	researchers	in	the	field	are	
analyzing	 the	 use	 of	 different	 digital	 tools	 in	 the	 educational	 context.	 Nicholas	 Negroponte	








When	mentioning	the	topics	of	 learning	and	digital	 learning,	 it	 is	essential	to	point	the	
theorists	who	 contributed	 diametrically	 to	 the	 construction	 and	 structure	 of	 this	 study	 field:	
Piaget,	Papert,	Resnick.	The	studies	 that	S.	Papert	has	done	with	 Jean	Piaget	 in	Geneva	were	
very	important	 to	the	conceptualizations	about	 learning	 as	 whe	 know	 it.	In	 emphasizing	 the	
importance	 of	knowing	 how	 to	 do,	 Jean	 Piaget	 has	inspired	his	 disciple	 Papert	to	 use	 tools	in	
the	 cognitive	 construction	 of	 pedagogical	 models	 based	 on	 "learning	 by	 doing"	(Papert,	
1980).	The	MIT	professor	spent	the	second	half	of	the	20th	century	and	the	first	decade	of	the	





can	extend	the	kindergarten	approach,	allowing	"students"	of	all	ages	 to	continue	 learning	 in	
the	kindergarten	style	and,	in	the	process,	to	keep	growing	as	creative	thinkers"	(Resnick,	2009).	
The	 researcher	 proposes	 that	 the	 kindergarten	 is	the	 place	 to	 learn	 "forever"	 (virtual	 and	
metaphorically	speaking).		
In	this	sense,	he	analyzes	the	act	of	playing	as	one	of	the	necessary	cognitive	tools	for	
harmonious	growth	of	the	 landscapes	that	shape	the	cognitive	 learning,	any	type	of	 learning:	
digital	 learning	or	not.	Games	are	part	of	our	 lives	 since	a	young	age	and	may	have	different	
scales	 of	 importance	 when	 it	 comes	 to	 social	 aspects,	 recreational	 or	 even	 learning.	 And	








and	 learning	 -		such	 as	 medicine,	 the	 military	 industry	 or	 the	 airline	 industry	 –	 with	 proven	
results	when	 using	 games	 and	 simulations.	 In	 fact,	 in	 recent	 years	 several	 studies	 were	
conducted	to	understand	the	effective	value	of	games	applied	to	learning,	in	a	broader	sense,	
for	various	ages	and	in	different	areas	of	knowledge:	mathematics	(van	Eck	&	Dempsey,	2002),	
software	 engineering	 (Cagiltay,	 2007;	 CONNOLY,	 Stansfield	&	Hainey,	 2007),	 civil	 engineering	
(Ebner	&	Holzinger,	 2007),	management	 (Kiili,	 2007),	 computer	 science	 (Patastergiou,	 2009),	
geography	 (Tüzün,	 Yilmaz-Soylu,	 Karakus,	 The	 Sign	 &	 Kizilkaya,	 2009),	 linguistic	 (Liu	 &	 Chu,	
2010)	and	science	(Chang,	Peng	&	Chao,	2010).	
According	 to	 Van	 Rosmalen,	 &	Westera	 (2012)	 teachers	 use	 simple	 tools	that	 can	 be	
considered	as	a	serious	game:	 this	 is	 the	case	of	 the	use	of	wikis,	a	 sharing	and	collaboration	
document	with	 the	 goal	 of	 creating	 a	 single	 and	 cohesive	 text.	 There	 are	 teachers	 who	 use	
templates	 of	 serious	 games	 that	 already	 exist,	 adding	 or	 removing	 content	 for	 their	
lessons	(Hummel,	Geerts,	Slootmaker,	Kuipers,	&	Westera,	2013)	or	even	those	that	use,	in	the	
organization	of	 their	 classes,	a	game	software	with	 simple	and	easy	access	editors	 (Torrente,	
Del	Branco,	Marchiori,	Moreno-Ger,	&	Fernández-Manjón,	2010;	Overmars,	2004)		
Some	 authors	 consider	 that	 the	 use	 of	 games	 in	 learning	 can	 be	 an	 added	
advantage:			





it	 often	 does	 not	 lead	 to	 a	 deep	 understanding.	 Deep	 understanding	 takes	 time,	
reflection,	and	active	engagements,	which	are	strengths	of	video	games	(Bertacchini,	
Bilotta,	Pantano,	&	Tavernise,	2012).		







in	 a	 gaming	 setting,	 immediate	 feedback	 is	 given	 to	 the	 user	 so	 that	 they	 can	
recognise	and	assess	their	errors	and	re-evaluate	their	expectations.	The	learners	are	
then	able	 to	apply	 their	previous	experiences	 to	 similar	 situations,	 so	 that	 they	are	
able	 to	 properly	 “debug”	 their	 knowledge	 to	 form	 a	 more	 generalised	 approach,	
rather	than	applying	them	to	specific	scenarios”.		




However,	 there	 are	 challenges	 of	 different	 order,	 such	 as	 teachers	 training,	so	 that	
the	integration	of	serious	games	is	done	properly	in	the	classroom	“currently	there	exists	a	lack	
of	 training	 on	 the	 proper	 integration	 of	 games	within	 the	 traditional	 classroom,	 both	 on	 the	
pre-service	 and	 in-service	 level.	 As	 Becker	 (2007)	 stated	 “teachers	 cannot	 be	 expected	 to	







need	 more	 resources	 related	 to	 identifying	 good	 games,	 mapping	 games	 to	 standards,	 and	
using	 GBL	 lesson	 plans	 (Takeuchi	 and	 Vaala	 2014).	 This	 presents	 the	 opportunity	 for	 the	
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serious	 games	 in	 Portugal	 is	 often	 faced	 with	 indifference	 or	 even	 hostile	 environments.	
Prejudice	 to	play	 as	 a	 form	of	 knowledge	acquisition	 (especially	 in	 the	 classroom)	 still	 exists.	
With	 this	 in	mind,	 in	 the	 case	 study	 it	 was	 decided	 that	 the	 digital	 object	 had	 to	 present	 a	
hybrid	structure:	a	book	and	the	serious	game.	
The	 whole	 process	 of	 the	 game	 construction	 -	 materials,	 characterization,	 planning,	
development,	 test	 -	was	 conducted	 in	order	 to	 respond	 to	 the	 initial	 questions	 about	 games	
integration	 in	 the	 educational	 context	 and	 the	 results	 of	 its	 use.	 The	 creation	 of	 two	 sets	 of	
games	 constituted	 a	 starting	 point.	 Later,	 in	 the	 creation	 of	 the	 last	 serious	 game,	 the	




The	 goal	 of	 the	 study	 and	 research	 on	 e-learning	 and	 serious	 games	 aims	 a	 double	
objective:	on	one	hand,	investigate	the	guidelines	for	the	development	of	e-learning	both	at	the	
global	and	the	 local	 level;	on	 the	other	hand,	 investigate	and	evaluate	 the	potentiality	of	 the	
introducing	serious	games	in	a	classroom	context	receptive	to	the	use	of	digital	environments.	
The	specific	 objective	of	 this	 study	 is	 to	 develop	 an	 empirical	 research	 in	 order	 to	
integrate	 the	 serious	 games	 in	 digital	 learning,	 understood	 as	 a	 tool	 to	 be	used	by	 teachers,	
educators,	 tutors	 and	 students.	 The	investigation	of	 the	 case	 study	 aims	 to	explore	and	
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analyze	the	 different	 strategies	 used	 in	 digital	 learning	and	 the	 specific	 characteristics	
of	games	as	a	learning	tool.	
It	is	important	though	to	emphasize	that	the	use	of	serious	games	in	the	context	of	the	
classroom	by	 teachers	does	not	happen	without	 some	 initial	difficulties.	Despite	 the	ups	and	
downs	for	 the	case	study,	 it	was	possible	 to	provide	an efficient	 learning	environment	 for	 for	
children	with	the	use	of	two	different	tools:	the	book	and	the	serious	game.	In	the	case	study	














“while	 empirical	 evidence	 concerning	 the	 effectiveness	 of	 games-based	
learning	was	 found	 in	 the	current	review,	 there	 is	a	need	for	more	RCTs	to	provide	
more	 rigorous	 evidence	 of	 their	 effectiveness.	More	 qualitative	 studies	would	 also	
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help	 to	 extend	 our	 understanding	 of	 the	 nature	 of	 engagement	 in	 games.	 To	
encourage	the	use	of	games	in	learning	beyond	simulations	and	puzzles,	it	is	essential	
to	develop	a	better	understanding	of	 the	 tasks,	activities,	 skills	and	operations	 that	
different	 kinds	 of	 game	 can	 offer	 and	 examine	 how	 these	 might	 match	 desired	
learning	outcomes”.	
Boyle,	Hainey,	Connolly,	Gray,	 Earp,	Ott,	 Lim,	Ninaus,	Ribeiro,	Pereira	 (2015)	 reported	
that	 “several	 of	 the	 studies	 demonstrating	 that	 playing	 games	 can	 change	 behaviour	 in	 a	
positive	way,	 involved	 entertainment	 games.	 This	 unintentional	 learning	 by	 playing	 games	 is	
also	 seen	 in	 the	 studies	demonstrating	 the	visual	perceptual	benefits	 associated	with	playing	
entertainment	games.	It	seems	that	this	“unintentional”	learning	found	in	entertainment	games	
could	provide	insights	into	engagement	and	learning	in	serious	games.”	





knowledge	 must	 be	 encoded	 to	 enable	 a	 useful	 learning	 experience	 for	 students	
rather	than	a	repetitive	or	one	time	play	experience.	Thus	frameworks	for	 learning,	
essentially	 encoding	 learning	 theories	 into	 programmed	 environments,	 goal	 driven	
processes	and	adding	variation	for	experiential	learning	is	a	blue	sky	research	goal”.		
These	 researchers	 end	 their	 analysis	with	 the	 need	 for	 development	 of	 the	 area,	 “As	
student	numbers	grow	and	educational	technologies	reach	into	the	outback,	the	desert	and	the	
mountain,	 educational	 tools	 will	 be	 required	 to	 have	 far	 easier	 interfaces	 for	 designing	
appropriate	scenarios,	games	and	exercises	 for	students	of	all	ages.	An	easy	 interface	 for	 the	
tutor	to	edit,	adapt	or	maintain	is	essential.	The	offered	environment	must	have	a	built	in	and	





This	 dissertation	 is	 structured	 in	 five	 chapters.	 The	 opening	 chapter	 introduces	 the	
theme,	objectives	and	questions	for	research.	It	also	shows	a	global	perspective	on	the	use	of	e-
learning	 and	 serious	 games,	 and	 introduces	 some	 references	 that	 will	 be	 analyzed	 in	 detail	
along	the	dissertation.		
The	second	chapter	presents	a	literature	review	and	the	state	of	the	art	in	this	field	of	
study.	 The	 main	 topics	 of	 analysis	 are	 associated	 with	 the	 digital	 revolution	 -	 foundations,	
evolution	and	trends	 -	both	 in	 the	communication	and	education	perspectives.	 In	 the	 field	of	
education	are	analyzed	strategies	in	the	digital	learning,	particularly	in	the	use	of	serious	games	
-	their	characteristics,	functions	and	actions	of	intervention	in	education.	
The	 third	 chapter	 is	dedicated	 to	 the	 research	methodology:	 the	 research	methods	 in	
the	 digital	 media	 area	 and	 the	 strategies	 adopted	 in	 the	 design	 of	 the	 research.	In	 the	 first	
phase	of	this	study,	there	is	a	literature	review	sought	to	analyze	the	different	strategies	for	the	
use	of	e-learning	and	game	based	learning.	In	a	second	phase,	we	proceeded	to	the	description	





with	 the	main	 goal	 to	 create	a	 set	 of	serious	 games	to	 provide	 young	people	with	 active	 and	
pleasant	forms	to	acquire	information	about	the	function,	operation	and	utility	of	the	insurance	
industry.	Therefore,	the	case	studies	presented	are:	





developed:	 context,	 concept,	 implementation,	 a	 description	 of	 the	 controlled	 experiment,	
results	and	prospects.	
In	 this	 chapter	 we	 assess	 the	 results	 obtained	 in	 the	 study	 and	we	 ended	 it	 with	 an	
analysis	of	the	prospects	and	opportunities	of	the	subject	of	study	for	the	future.		
The	fifth	chapter	is	devoted	to	the	final	contributions	of	this	dissertation:	the	attempt	to	
answer	 the	 research	 questions,	 the	 limitations	 and	 problems,	 the	 goals	 achieved,	 and	
suggestions	 for	 future	work	of	 research.	 It	 is	a	 summary	of	 the	dissertation	and	 the	 research	






2.	 E-LEARNING	 AND	 SERIOUS	 GAMES:	 FROM	 THE	 STRATEGIES	 TO	 THE	
DEVELOPMENT	
Education	 and	 communication	 are	 in	 constant	 (r)evolution.	 The	 phenomena	 of	





the	second	decade	of	 the	21st	century	are	being	used	 in	some	classroom	classes,	such	as	 for	
example	 the	 flipped	 learning,	presenting,	 in	 this	way,	a	harmony	between	the	digital	and	the	
classroom	environments.	However,	it	seems	to	be	necessary	to	change	some	characteristics	of	
the	school	faculty	in	order	to	cope	with	the	demonstration	of	competences,	which	is	required	in	
our	 days.	 In	 fact,	 when	 comparing	 to	 the	 business	 world,	 the	 individual	 competences	









The	 problems	 connected	with	 the	 digital	 revolution	 require	 a	 thorough	 knowledge	 of	
the	 lines	 of	 evolutionary	 communicational	 processes,	 which	 benefited	 from	 the	 scientific	
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advances	 of	 mathematical	 languages,	 in	 particular	 in	 the	 area	 of	 binary	 codes	 and	 the	
hexadecimal	 digits	 languages.	 The	 theories	 of	 information	 generated	 processes	 and	 effective	
procedures	to	encode	 the	 communication	 between	 man	 and	 machine.	 Consequently,	 the	





Sherry	 Turkle	 stresses	 the	 changes	 in	 the	 humans,	 social	 life	 and	 even	 the	 intrinsic	
characteristics	of	society	and	of	the	human	being	in	the	last	thirty	years.	
“Thirty	years	ago,	when	I	joined	the	faculty	at	MIT	to	study	computer	culture,	
the	world	 retained	 a	 certain	 innocence	 (...)	While	my	 computer	 science	 colleagues	
were	 immersed	 in	 getting	 computers	 to	 do	 ingenious	 things,	 I	 had	other	 concerns.	
How	were	computers	changing	us	as	people?	My	colleagues	often	objected,	insisting	
that	computers	were	“just	 tools”.	But	 I	was	certain	 that	 the	“just”	 in	 that	 sentence	
was	deceiving.	We	are	shaped	by	our	tools.	And,	now,	the	computer,	a	machine	on	
the	border	of	becoming	a	mind,	was	changing	and	shaping	us.”	(Turkle,	2011)	





replacement	 by	 a	 combination	 of	 successive	 bits:"0"	 and	 "1".	 I.e.,	 replaced	 a	
graphical	 representation,	 the	 "a",	 a	drawing,	by	an	abstract	 symbol	 that	 consists	 in	
the	 combination	 of	 two	 digits.	 If	 you	 opt	 for	 groups	 of	 8	 digits,	 each	 letter	 of	 the	





on	 a	 screen,	 and	 so	 on.	And	 if	we	 increase	 the	 size	 of	 the	digital	 group	of	 8	 to	 16	
positions,	 for	 example,	we	may	 include	all	 Chinese	 characters,	 because	we	have	 at	
our	disposal	65.516	combinations”.	(Dowbor,	2013)1	















1Translation	 from	 the	 original	 reference:	 “em	 vez	 de	 escrever	 por	 exemplo	 a	 letra	 “a”,	 eu	 posso	 decidir,	 por	
convenção,	 a	 sua	 substituição	 por	 uma	 combinação	 sucessiva	 de	 bits:“0″	 e	 “1″.	 Ou	 seja,	 substituímos	 uma	
representação	gráfica,	o	“a”,	um	desenho,	por	um	símbolo	abstrato	que	consiste	na	combinação	de	dois	dígitos.	Se	
optarmos	 por	 grupos	 de	 8	 dígitos,	 cada	 letra	 do	 alfabeto	 poderá	 ser	 substituída	 por	 algo	 como,	 por	 exemplo,	
00101100.	 Como	 se	 trata	 de	 dois	 dígitos,	 com	 8	 posições,	 podemos	 ter	 256	 combinações,	 permitindo	 dar	
expressão	não	apenas	ao	alfabeto,	como	aos	números,	a	um	lá	menor	de	um	timbre	determinado,	a	um	ponto	de	
cor	 numa	 tela,	 e	 assim	 por	 diante.	 E	 se	 aumentarmos	 o	 tamanho	 do	 grupo	 digital,	 de	 8	 para	 16	 posições,	 por	




4. The	 screens	 that	 provide	 access	 to	 information	 have	 increasingly	 better	
definition,	are	thinner	and	more	flexible;	
5. The	compression	and	decompression	algorithms	(codec)2	are	more	powerful:	to	
compress	 the	 information	 it	 allows	 it	 to	 "navigate"	 with	 greater	 speed	 in	 the	
network	 of	 networks;	 and	 when	 this	 compressed	 information	 reaches	 the	
destination	machine,	 the	 digital	 information	 is	 "decompressed"	 quicly	 and	 the	
information	is	returned	with	smaller	loss	of	quality.		





knowledge.	Learning	 to	 build	 multimedia	 products	 can	 be	 considered	an	 important	 data	for	
the	reflection	on	models	and	communicational	strategies.	





about	 the	 finished	 products.	 On	 this	 subject	 says	 Fred	 Inglis	 that	 "the	 theory	 in	 the	 human	

























any	profound	 change	 in	 the	 industry	business	model.	However,	 analogic	 formats	didn’t	 allow	
durability	 and	 quality	 playback,	 because	 there	 was	 always	 a	 magnetic	 head,	 or	 a	 needle,	
skimming	on	tape	or	pieces	of	plastic.	It	was	impossible	to	eliminate	the	noise	and,	even	on	the	










In	 1988	 the	 International	 Organization	 for	 Standardization	 (ISO) 5 	and	 the	 IEC	
(International	 Electrotechnical	 Commission) 6 	created	the	 MPEG	 -	 Motion	 Picture	
Expert	Group7		 -	 to	 standardize	 the	 algorithms	of	 compression	 and	 decompression	 used	 in	
music,	in	photo	and	video.	This	created	the	path	for	the	best	conditions	of	dissemination	via	the	
Internet	of	all	kinds	of	sounds	and,	consequently,	piracy	with	the	consequences	we	know	today.	
The	sound	segments	seek	to	resemble	the	real	world	 trying	to	give	to	the	 listener	 the	
perception	 of	 the	 space	 where	 the	 speech	 moves	 and	 where	 is	 the	 sound.	 However,	 the	
complexity	to	achieve	a	consensual	sound	design	feature	endures:	this	clash	between	distinct	
imaginative	 capabilities	 has	 caused	 major	 discontents.	 The	 subjectivism	 with	 which	 we	
appreciate	the	finished	product	usually	lies	on	expressions	such	as	"this	application	has	a	good	
(or	a	bad)	sound	environment",	as	the	expression	of	satisfaction	or	dissatisfaction	feelings.	











5	International	Organization	for	Standardization	(ISO)	 is	 the	 International	Organization	for	Standardization,	 i.e.,	 is	
an	 entity	 that	 creates	 standards	 or	 international	 standards	 in	 order	 to	 facilitate	 trade	 relations	 between	 the	
different	countries.	











or	 purchased	 from	 news	 agencies.	 The	 proliferation	 of	 news	 websites	 became	 a	 reality.	
Consequently,	 information	 aggregators	 began	 to	 emerge,	 which	 immediately	 raised	 the	
question	about	the	sustainability	of	a	model	based	on	the	reproduction	of	 information	that	 is	
identical,	 when	 not	 even	 equal	 from	 electronic	 newspaper	 to	 electronic	 newspaper.	 In	
accordance	 with	 Chyi	 and	 Sylvie	 (2001)	 "technologically,	 the	 Internet	 phones	 to	 seek	 online	
refer	 the	 world-wide	 market.	 Practically,	 most	 online	 phones	 ductand	 owned	 by	 their	 print	
counterparts,	which	also	serves	the	online	editions'	primary	content	providers".	(Chyi	&	Sylvie,	
2001)	
This	 transition	 from	 the	 traditional	 model	 for	 the	 digital	 model	 is	 analyzed	 by	
researchers	such	as	Bressers	&	Kamerer	"phones	need	an	online	presence	to	explore	cheaper	




both	 in	 the	 "traditional"	 area	 with	 the	 printed	 editions,	 as	with	 the	 online	 edition,	 whose	
business	model	of	signatures	and	advertising	is	not	yet	stabilized.	However,	there	is	a	business	
model	experience	that	can	be	a	case	of	guaranteed	economic	viability:	the	Wall	Street	Journal.	
This	model	exposes	 the	 information	 in	 three	distinct	 levels	 -	 the	rule	of	 three	clicks.	The	 first	






privileged	 access	 to	 the	 state	 of	the	 stock	 exchange	 transactions,	 for	 example.	 This	 is	 an	









operators,	 reporters	 and	 journalists	 has	 had	 as	 a	 consequence	 an	 impoverishment	 of	 radio	
spectrum.	Today,	 in	most	cases,	after	2am	emissions	are	automatic,	or	are	 fully	digital.	These	
are	emissions	recorded	previously	to	be	broadcasted	after	normal	work	hours.		
The	entertainment	programs	are	no	 longer	part	of	 the	radio	broadcast	grids,	 from	the	
moment	in	which	the	advertising	ceased	to	finance	the	grid	of	the	smaller	radio	stations,	that	
they	survive	almost	only	with	local	announcements	and	not	much	more.	The	full	automation	of	
radios,	 through	 the	 scanning	 of	 all	 their	 processes,	 is	 the	 main	 agent	 of	 change	 and	 the	
exception	to	this	rule	-	which	continues	to	exist	 in	major	broadcasters	-	entities	with	national	
diffusion	capacity,	private	capital	or	State	aid	and	strong	influence	in	other	media.	
However,	 if	 the	 radios	 are	 underpinned	 by	 agents	 of	 change	 in	 social	 networks,	 we	






is	not	a	 Internet	 radio	but	a	 sound	 information	along	with	other	elements	written	and	visual	
arts	with	capacity	of	links,	navigation,	rupture	of	the	timing	for	releasing	the	user	timeline	and	
especially	to	access	when	you	want	to”.	(Cebrián	Herreros,	2001:	21)8	
Moreover,	the	 confluence	 of	 platforms	 is	 extensible	 to	 the	 television,	 the	 editorial	 by	
industry	and	even	to	education.	
The	 use	 of	 different	 planning	 grids	 and	 the	 advantages	 of	 uses	 are	 to	 be	 exploited	







The	 introduction	 of	 “the	 digital”	 in	 the	 world	 of	 cinema	 has	
encountered	some	resistance	from	the	filmmakers.	During	almost	a	century	the	acquisition	of	
images	was	performed	through	film	sensitization.	I.e.,	its	form	of	operation	took	place	through	
a	 chemical	 reaction	 in	 a	 material,	 the	 film,	 and	 the	 light	 captured.	 The	 film	 director,	 David	
Hancock,	 clarifies	 that	 "since	 1889,	 35mm	has	 been	 the	 principal	 film	projection	 technology,	
taking	audiences	from	the	slapstick	of	the	silent	age,	through	the	great	musicals	of	the	sound	
era,	to	the	epoch	of	the	summer	blockbuster"	(Hancock,	2011).	










dimensional	 films	 of	 large	 production.	 The	 quality,	 the	more	 competitive	 economic	 values,	




3D	films.	This	 is	 resulting	 in	the	rapid	decline	of	35mm,	first	 losing	 its	status	as	the	dominant	
cinema	technology	in	early	2012-and	then	causing	it	to	dwindle	to	insignificance	in	four	years."	
(Hancock,	2011)	
As	 has	 already	 been	 mentioned	 in	 other	 fields,	one	 of	 the	 problems	 that	 affect	
economically	the	film	industry	is	the	distribution.	The	recording	of	illegal	movies,	piracy	through	
sale	and	the	illegal	downloads	are	the	main	concern	of	those	who	invest	big	budgets	and	end	
up	 eventually	 defrauded.	 With	 this	 "perversion"	 of	 the	 system	 and	 without	 an	 effective	
business	model	capable	of	overcoming	the	piracy,	the	film	industry	is	at	risk	of	survival.	
The	report	Sizing	the	Piracy	Universe	of	David	Price,	director	of	the	company	NetNames,	
states	 that	 "the	 report	 showed	 that	 video	 streaming	 consumption	 of	 all	 kinds	 rose	 by	 170%	
between	2010	and	2012,	but	that	consumption	of	infringing	video	streams	rose	by	470%".(Price,	
2013)	
Despite	 the	 vicissitudes	 of	 the	 change	 from	 cinema	 to	 digital,	 this	 path	 is	irreversibly.	
The	 same	 happened	with	 the	 television	 industry.	Considered	 a	mass	media	 influence,	 in	 the	





In	 the	 last	decades	of	 the	XX	century,	 television	 faced	serious	competition,	 first	 in	 the	
demultiplication	of	broadcasters,	then	with	the	advent	of	cable	and	finally	with	the	Internet.	In	
Portugal,	between	1957	and	1968,	there	was	only	a	single	television	channel	that	belonged	to	




“The	more	pronounced	crisis	 in	 the	Portuguese	public	audiovisual	begins	 in	
the	 end	 of	 the	 eighties,	 with	 what	 we	 then	 called	 the	 "preparation"	 of	 the	 State	
monopoly	 for	 the	 era	 of	 competition,	 since	 it	 remissed	 the	 entry	 of	 commercial	
operators	 on	 the	Portuguese	market	 at	 the	beginning	of	 the	 1990s.	 (...)	were	 then	
made,	 at	 that	 time,	 significant	 and	 disproportionate	 investments,	 especially	 on	
foreign	program	markets,	 to	allow	RTP	 to	maintain	a	position	of	 clear	upward	over	
those	who	would	come	 to	be	 the	 first	private	 television	operators	 in	Portugal	 -	 SIC	
(which	 emitted	 for	 the	 first	 time	 to	 6	 October	 1992)	 and	 TVI	 (20	 February	
1993)”.(Cádima,	2002)9	
On	 the	 other	 hand,	 while	 Europe	 and	 the	 rest	 of	 the	 western	 world	 knew	from	 very	
early	 the	 freedom	 of	 expression,	 in	 Portugal	 the	 two	 TV	 State	 channels	 were	 controlled	 by	
censorship	until	25	April	1974.	Only	20	years	later,	the	real	freedom	of	access	to	the	means	of	
communication	on	 television	was	accomplished,	with	 the	allocation	of	 frequencies	 to	private	
																																																						
9	Translation	from	the	original	reference	“a	crise	mais	pronunciada	do	audiovisual	público	português	começa	ainda	
no	 final	 dos	 anos	 80,	 com	aquilo	 que	então	 se	 chamou	a	 «preparação»	do	monopólio	 do	 Estado	para	 a	 era	da	
concorrência,	dado	que	 se	avizinhava	a	entrada	de	operadores	 comerciais	no	mercado	português	 logo	no	 início	
dos	anos	90.	(...)	Foram	então	feitos,	nessa	altura,	significativos	e	desproporcionados	investimentos,	sobretudo	nos	
mercados	estrangeiros	de	programas,	de	forma	a	permitir	à	RTP	manter	uma	posição	de	claro	ascendente	sobre	




companies.	 Therefore,	 it	 can	be	 considered	 that	 the	 experiences	 of	 domestic	 television	were	
late,	when	compared	with	our	European	counterparts.		
Cádima	emphasizes	that	(with	reference	to	the	tv	in	the	epoch	of	censure)		
“The	 size	 of	 the	 organization	 machine	 of	 tecnodiscursive	 ceremonial	
broadcasting,	 to	 the	 time	of	Salazar	and	Caetano,	was	 structured	and	oriented	 in	a	
juridical-administrative	model	that	had	as	its	fundamental	strategy	the	subordination	
of	the	world	of	life	to	the	imperatives	of	the	political	system	practically	created	and,	
finally,	 the	 subordination	and	 repression	of	virtue	and	civil	 social	experience	 to	 the	
political	system-televisual	autocratic	-	as	a	means	for	its	perpetuation	and	for	its	self-
celebration”.	(Cádima,	2004)10	
The	 television	offer	 increased	 in	1994	with	 the	 cable	 television	 service.	 In	 July	of	 that	
year	 30	 channels	 were	 transmitted	 in	 Portugal.	 In	 1998	 the	 first	 encrypted	 channels	 were	
included	in	the	packages	of	TV	access.	With	the	Digital	Satellite	Service	(system	which	dispenses	
the	transmission	by	cable)	places	not	covered	by	cable	had	access	to	satellite	channels.	I.e.	this	
service	uses	a	 small	 satellite	plate	and	a	digital	 receiver	 for	 the	 transmission	of	 the	 channels	
that	were	part	of	the	cable	television	service.	In	November	1999,	the	navigation	was	faster,	as	it	
began	 to	 recourse	 to	 the	 fiber	 optic	 cable	 TV	 transmission.	 2001	 marked	 the	 entry,	 in	 an	
experimental	 period,	 of	 the	 digital	 interactive	 television,	 by	 the	 interactive	 cable	 TV	 –	 a	
company	belonging	to	the	holding	“TV	Cabo	Portugal”	at	the	time.	“In	June	2001,	TV	Cabo	has	




10	Translation	 from	 the	 original	 reference:	 “a	 dimensão	 tecnodiscursiva	 da	máquina	 de	 organização	 protocolar	
televisiva,	ao	tempo	de	Salazar	e	Caetano,	foi	estruturada	e	orientada	segundo	um	modelo	jurídico-administrativo	










generalist	 nature,	 unlike	 other	webtvs	 that	 focus	 on	 specific	 themes,	 such	 as	 entertainment,	
the	scientific	community,	companies,	or	advertising.		
“Historically,	 in	Portugal,	we	can	go	back	to	the	end	of	 the	year	2005,	 to	 find	the	first	
projects	for	Web	TV	in	that	context.	The	first	of	them	being	the	draft	for	TVNET,	which	started	
at	the	end	of	2005,	curiously	in	Açores.	About	a	year	later,	its	directors	launched	the	project	in	
the	 mainland	 Portugal,	 being	 "on	 air"	 from	 its	 headquarters	 in	 Lisbon	 precisely	 since	 11	
December	2006.”	(Cádima,	2008)12	
Despite	 the	 opportunity	 given	 to	 content,	 which	 are	 rarely	 focused	 on	 mass	 media,	
webtv's	 have	 chronic	 deficiencies	 arising	 from	 the	 absence	 of	 significant	 investments	 and	
consequent	low-skilled	labor:	among	these,	the	frequency	of	turned	off	services,	the	absence	of	
information	updates,	as	well	as	certain	ethical	issues	in	the	copy	of	audiovisuals,	and	further	a	
lack	 of	 professionalism	 or	 maturity.	 However,	 the	 webtvs	 seem	 to	 have	 proliferated	 at	 an	






funcionalidade	 de	 gravação	 de	 vídeo	 digital	 numa	 set-top	 box	 por	 cabo	 com	 bi-direccionalidade,	 com	 base	 na	
plataforma	Microsoft	TV	Advanced”	
12	Translation	from	the	original	reference	“Historicamente,	em	Portugal,	podemos	recuar	ao	final	do	ano	de	2005,	
de	 forma	 a	 localizarmos	 os	 primeiros	 projectos	 de	Web	 TV	 nesse	 contexto.	 O	 primeiro	 deles,	 aliás,	 terá	 sido	 o	














general:	 the	draft	of	a	new	application,	 the	World	Wide	Web,	organizing	 the	contents	of	 the	
Internet	pages	of	information,	instead	of	by	the	location,	which	allowed	users	to	a	system	for	
easy	search	the	desired	information"	(Castells,	1996:	432)14	
		The	 words,	 or	 better,	 the	 thought	 of	 Castells	 refers	 a	 "technological	 leap",	 in	 the	
transition	from	the	analogue	models	to	the	digital	models.	This	transition	has	started	one	of	the	
most	 outstanding	 revolutions	 in	 the	 publishing	 industry.	 The	 T.I.C.	 -	 Information	 and	




















The	weakest	 link	on	 the	digital	 reading	devices	 is	 their	 lack	of	 flexibility,	 they	 are	not	
easy	to	carry	and	do	not	allow	the	same	ergonomics	as	paper.	I.e.,	the	screens	continue	to	be	
stiff,	relatively	heavy	and	with	remarkable	energy	consumption.	In	addition	to	these	factors,	the	
price	 continues	 to	 be	 a	 factor	 of	 inhibition:	 values	 range	 almost	 always	 by	 the	 hundreds	 of	
euros	to	have	a	device	that	does	not	really	rival	with	the	paper.		
Jeff	 Bezos	 stresses	 that	 "it's	 so	 ambitious	 to	 take	 something	 as	 highly	 evolved	 as	 the	
book	and	improve	on	it.	And	maybe	even	change	the	way	people	read."	(Bezos,	2007)			
The	exploration	of	 this	new	type	of	device	must	combine	what	 is	best	 in	physical	books	with	
what	could	be	the	possible	gains	using	a	device	"If	you're	going	to	do	something	like	this,	you	
have	 to	be	as	good	as	 the	book	 in	a	 lot	of	 respects,	but	we	also	have	 to	 look	 for	 things	 that	
ordinary	books	can't	do."	(Levy,	2007).	
But	 irrespective	 of	 this	 factor,	 the	 truth	 is	 that	 all	 the	 publishing	 industry	 rehearses	
models	of	electronic	books	and	attempts	for	new	digital	marketing	strategies:	Amazon	deserves	
a	 special	mention	 as	 the	 leader	 in	 sales	 in	 both	 analog	 and	 digital	worlds.	 The	 Amazon	was	
founded	in	1995	by	Jeffrey	Bezos	in	Seattle.	After	30	years	as	an	executive	on	Wall	Street,	Bezos	
outlined	a	business	plan	for	what	would	be	the	Amazon.com.	At	the	beginning,	Bezos	wanted	
to	 sell	 20	different	 products.	 However,	 at	 the	 release	 date	 of	 his	 company,	 Bezos	 decided	 it	
would	sell,	 in	an	 initial	 stage,	only	books.	The	 reasons	 focused	on	 the	high	demand	 from	the	









Andrew	Crawford,	 in	 the	United	 Kingdom.	With	 the	motto	 "make	 accessible	 all	 books	 for	 all	
people",	 it	offers	a	 large	number	of	books	 in	 the	public	domain	 for	 free	download.	 It	quickly	
became	the	largest	online	bookstore	of	the	United	Kingdom	with	international	scope.	However,	
the	 rivalry	 with	 the	 Amazon	 ended	 in	 July	 2011	 when	 the	 Book	 Depository	 was	 bought	 by	
Jeffrey	Bezos,	thereby	integrating	the	sales	network	of	the	Amazon.15	
The	success	of	online	shopping	popularized	and	transformed	the	Amazon	in	one	of	the	
biggest	sellers	of	 the	most	varied	selection	of	articles:	 from	books,	 to	 toys,	clothes,	and	even	
construction	materials.	With	 the	acquisition	of	Mobipocket,	a	 software	company	 for	e-books,	





















books,	 which	 is	 good	 in	most	 instances.	 It	 also	 pre-filters	 the	 success/failure	 rate”.	 (Dvorak,	
2011)	
The	digital	books	allow	innovative	opportunities	to	the	reader:	the	ability	to	aggregate	
content,	 referring	 the	 reader	 to	more	 in-depth	 layers	of	 knowledge;	 to	 search,	 annotate	and	
share	becomes	a	quicker	and	simplified	process;	and	the	portability	of	several	titles	in	a	single	
device.	
Brian	 Haberlin,	 author	 of	 physical	 and	 digital	 books,	 in	 an	 interview	 to	 Josh	 Catone,	
stresses	that	there	is	a	relation	between	the	two	types	of	publication,	"I	love	print,	always	will.	I	





together,	 because	 for	 all	 the	 great	 things	 e-books	 accomplish	 —	 convenience,	 selection,	





















TV	 and	 its	 introduction	 in	 education.	 This	 technological	 innovation	 was	 the	 fruit	 of	 many	
speculations	 about	 its	 transformative	 power	 inside	 school	 systems.	 In	 a	 country	 with	 few	
resources,	the	idea	of	having	in	the	television	a	new	vehicle	capable	of	promoting	learning	was	
a	 disruptive	 factor.	 In	 1965	 the	 teleschool	 started	 its	 diffusion	 through	 the	 studios	 of	
Radiotelevisão	 Portuguesa,	 in	 Porto.	 It	was	 a	model	 of	 education	 through	 the	 TV	 that	 lasted	
until	 June	2003.	The	contents	of	the	different	disciplines	of	the	5th	and	6th	year	of	schooling	
were	presented	during	a	period	of	15	minutes.	During	the	remaining	time	of	the	classroom,	the	
teacher	 who	 accompanied	 the	 class,	 provided	 students	 with	 worksheets	 and	 other	 texts	 of	
support.	 This	 model	 was	 important	 and	 essential	 to	 the	 rural	 areas	 where	 the	 building	 of	
																																																						




schools	or	student	 transport	 to	other	zones	was	much	more	expensive.	“It	 is	certain	 that	 the	
Teleschool	was	not	a	system	of	pure	distance	training,	as	the	students	had	to	be	 in	the	same	
physical	 space	 and	 at	 predefined	 times	 and	 had	 a	 tutor	who	 accompanied	 the	 classroom	 in	
person,	but	was	a	case	of	successful	application	of	the	television	to	education”.	(Cação	e	Dias,	
2003)18	
With	 the	 advent	 of	 the	 digital,	the	 general	 crisis	 in	 the	 education	 system	 was	 early	
evidenced,	and	the	flaws	were	soon	to	emerge.	Nevertheless,	a	large	part	of	the	school	system	
remained	indifferent,	identical	to	itself,	at	least	in	appearance.	Such	indifference	is	justified	by	




landscape.	 By	 their	 high	 sensitivity	 to	 the	winds	 of	 history,	 education	was	 radiating	 all	 shifts	
within	 the	 Portuguese	 society,	 in	 its	most	 difficult	 periods,	 but	 also	 all	 the	 ideals	 that	 were	
being	awakened”.	(Carneiro,	2000)19	
At	the	beginning	of	the	21st	century,	Roberto	Carneiro	pointed	to	“a	radical	change	in	
this	static	understanding	of	education.	There	 is	a	revolution	operating	 in	the	mentality	of	 the	
people	 and	 in	 the	 culture	 of	 the	 organizations”	 (Carneiro,	 2000)20.	 This	 revolution	 in	 the	
people’s	 mentality	 is	 also	 analyzed	 by	 researchers	 Barber,	 Donnelly	 and	 Rizvi	 (2013)	 which	
reflect	 on	 the	 trends	 in	 education	 today	 “the	 trend	 in	 the	 academy	 towards	 specialisation,	
which	 is	at	 least	a	century	old,	continues	unabated,	but	citizens	of	 the	world	now	cry	out	 for	
synthesis”.	
																																																						
18	Translation	 from	 the	original	 reference	 “É	 certo	que	a	Telescola	não	 foi	 um	 sistema	de	 formação	a	distância	
puro,	já	que	os	alunos	tinham	de	estar	no	mesmo	espaço	físico	e	a	horas	predefinidas	e	dispunham	de	um	tutor	
que	acompanhava	a	aula	presencialmente,	mas	foi	um	caso	de	sucesso	da	aplicação	da	televisão	à	educação”.	
19	Translation	 from	 the	 original	 reference	 “O	 sector	 educativo	 foi	 um	 dos	 que	mais	 refletiu	 as	 transformações	
sociais,	culturais	e	económicas.	Pela	sua	elevada	sensibilidade	aos	ventos	da	história,	a	educação	foi	espelhando	






The	profound	 social	 crisis	 in	 the	 beginning	 of	 the	 second	decade	of	 the	 21st	 century,	
particularly	 with	 youth	 unemployment,	 the	 level	 of	 undergraduate	 courses	 that	 evolves	
asymmetricaly	quickly	in	the	United	States,	in	Europe	and	throughout	the	world,	demonstrates	
that	 the	 educational	 system	 is	 giving	 clear	 signs	 of	 fatigue	 and	 that	 the	 stress	 of	 change	 is	
already	part	of	the	school	systems	daily	life	on	the	most	advanced	countries.	“The	price	charged	
to	students,	even	once	the	cost	base	 is	accounted	 for,	 is	not	always	 responsive	 to	 the	classic	
relationship	of	supply	and	demand.	Indeed,	thanks	to	the	inadequacy	of	outcome	measures	for	
universities	(unlike	schools,	for	example),	input	measures	tend	to	be	seen	as	proxies	for	quality.	




economic	 changes	 in	 the	process:	 “given	 the	 rising	 cost	of	degrees,	 the	 threat	 to	 the	market	
value	of	degrees	and	the	sheer	scale	of	both	economic	change	and	unemployment,	this	is	a	vital	
and	immediate	challenge”.	(idem)		











order	 to	 show	 that	 in	 the	 higher	 education	 system	 the	 digital	 learning,	 in	 the	 institutional	
dimension,	came	mainly	through	e-learning	platforms.	
A	brief	diachronic	summary	communally	reveals	that	in	1997,	Michael	Chasen	and	Matt	
Pittinsky,	 created	 the	 company	 Blackboard	 Inc	 and	 an	 education	 management	 system	
softwares	 -	Blackboard	Learning	System.21	The	aim	was	to	equip	 the	higher	education	system	
with	a	software	for	course	material	management,	for	the	creation	of	online	communities	on	the	
university	 campus	and	 for	 student	evaluation.	 It	 is	both	a	virtual	 learning	environment	and	a	
management	system.	This	system,	based	on	a	web	server,	allows	the	course	management	with	
a	 customizable	 information	 architecture	 and	 the	 interaction	 with	 the	 students	 information	
systems.	Can	be	 installed	on	 local	 servers	or	 staying	 in	 the	solutions	offered	by	 the	company	
Blackboard	 Inc.	 “Blackboard	 is	 used	 by	 more	 than	 70	 percent	 of	 the	 U.S.	 colleges	 and	




With	 an	 identical	 assumption	 to	 the	 Blackboard,	 but	 based	 in	 the	 Open	 Source	
movement,	 in	November	 2001,	was	 launched	 by	Michael	 Dougiamas,	 the	Moodle	 -	Modular	
Dynamic	Learning	Environment	-	platform,	which	quickly	gained	notoriety	and	a	larger	number	
of	 users,	 given	 that	 has	 similar	 functionality	to	 the	 blackboard	 and	 is	 free.	 “The	 acronym	
MOODLE	stands	for	Modular	Object-Oriented	Dynamic	Learning	Environment.	Among	its	many	
users,	 however,	Moodle	has	 already	become	a	 term	of	 its	 own	 synonymous	with	 a	 software	
package	designed	 to	help	educators	 create	quality	online	 instruction.	 It	was	 the	brainchild	of	










enables	 teachers	 to	 create	 online	 courses.	 The	 development	 of	 Moodle	 continues	 to	 be	 a	
project	 of	 free	 software	 supported	graciously	 both	by	 a	 team	 of	 programmers	 and	by	
the	community	 of	 users	 of	 the	 platform.	 This	 community	 encourages	 debate	 and	 invites	 the	
users	to	give	their	views	on	the	platform.	With	a	growing	evolution	in	the	various	countries,	and	
with	more	 than	 83	 thousand	 active	 sites,	 the	 platform	moodle	 is	 an	 agnostic	 container,	 and	
effective,	both	in	the	administrative	level,	as	the	educational	level	and	teaching	materials.	This	
is	 a	 system	 in	 continuous	 evolution	 that	 allows	 the	 user	 to	 interact	 and	 create	 collaborative	
content.	Schools	in	more	than	230	countries	use	Moodle	and	a	cohort	of	programers	scattered	
throughout	 the	 world	 cooperate	 for	 continued	 improvements	 on	 the	 platform.	 The	Moodle	
uses	 local	 servers	 to	 save	 the	 content,	 however,	 there	 is	 a	 growing	 trend	 in	 transferring	 the	
content,	formerly	stored	in	servers,	to	the	cloud22,	I.e.	it	the	access	becomes	simpler	and	faster	




devices,	 many	 application	 domains,	 and	 many	 service	 forms.	 The	 development	 of	
cloud	 storage	 system	 is	 benefit	 from	 the	 broadband	 network,	 Web	 2.0,	 storage	




With	 the	 developments	 and	 mutations	 in	 the	 field	 of	 e-learning,	 at	 a	 national	 level,	
various	were	 the	 forms	of	approach	to	e-learning	systems:	 the	Research	Center	where	I	have	
been	 researching	 for	 over	 9	 years,	-	 C.I.T.I.	 -	 developed	 and	 put	 into	 operation,	 in	 the	 years	
2000-2001,	 an	 online	 platform	 for	 education	 -	 the	 Rede	 de	 Centros	 de	 Recursos	 em	
																																																						





extinguished.	 The	 platform’s	 goal	 was	 to	 connect	 online	 a	 set	 of	 thirty	 vocational	 training	
centers,	 scattered	 from	 the	 North	 to	 the	 South	 of	 Portugal.	 Each	 center	 had	 a	 collection	 of	
digital	 means,	 which	 the	 platform	 interactively	 connected	 between	 the	 thirty	 units,	 with	 a	
bandwidth	of	about	150	Kbits/s.	The	resources	 included	 in	each	one	of	 the	centers	and	 in	 its	
central	node,	in	Inofor,	were	relatively	important:	a	central	library	with	books	in	their	full	digital	
version,	movies,	 support	material	 to	 lessons,	 as	well	 as	 e-mail,	a	 dashboard	and	 an	 exclusive	
social	network.	The	project	was	distinguished	by	Microsoft	in	its	VII	software	competition	with	
an	honorable	mention.	




Lubango,	 access	 in	 very	 small	 bandwidths	 and	with	 frequent	 failures	 of	 electricity.	With	 this	




It	was	 in	 this	 context	 that	C.I.T.I.	 created	one	of	 its	 lines	of	 research:	 the	e-Tutor	program:	a	




modules	 where	 Togas	 -	 a	 retired	 judge,	 with	 the	 role	 of	 system	 tutor	 -	 or	 the	 Betty	 Bit	 -	
specialist	 in	 word	 processing,	 formulas	 and	 spreadsheets	 -	 mediated	 the	 user	 learning.	 The	
																																																						
23	The	researcher	Lúcia	Amante	describes	the	computer-assisted	education	"EAC	is	reflected	in	a	current	version	of	
programs	 called	 drill	 and	 practice)	 intended	 for	 the	 training	 of	 specific	 competences	 and	 that,	 although	much	
discussed,	 unanswered	 longer	 still	 to	 be	 used	 (Crook,	 1998).	 This	 approach	 is	 essentially	 based	 on	 traditional	





Word	 or	 Outlook.	 The	 virtual	 agent	 helped	 the	 user	 to	 learn	 or	 recycle	 knowledge	 through	
exercises	and	the	revision	of	the	subject	in	each	module	of	learning.	





solution	found.	They	had	the	opportunity	 to	 learn	when	and	where	they	wanted	and	at	 their	
own	 pace.	 Several	 courses	were	 created	 in	 an	 offline	 learning	model	 and	 using	the	 CD-ROM	
support.		
In	2002,	 the	e-Tutor	project	was	distinguished	 in	V	National	Competition	of	Microsoft	










to	 surf	by,	 can	watch	 some	2,400	videos	 in	which	 the	 site’s	 founder,	 Salman	Khan,	
chattily	 discusses	 principles	 of	 math,	 science,	 and	 economics.	 The	 videos	 are	
decidedly	 lo-fi,	 even	 crude:	 Generally	 seven	 to	 14	 minutes	 long,	 they	 consist	 of	 a	
voice-over	by	Khan	describing	a	mathematical	concept	or	explaining	how	to	solve	a	
















and	Google	 -	 Khan	 "has	 been	 able	 to	 hire	with	 competitive	 salaries	 some	 the	most	 talented	
engineers	and	designers	 in	 the	country.	The	Khan	Academy	office	sah	the	 intense	vibe	of	 the	
Silicon	Valley	 startup.	 The	 team	 is	working	 to	 create	 software	 they	 hope	will	 transform	how	
math	is	taught	in	American	classrooms."	(CBS,	2012)24	
According	to	Salman	Khan	
	“our	 goal	 is	 to	use	 technology	 to	humanize,	 not	 just	 in	 Los	Altos,	 but	on	a	
global	 scale,	 what's	 happening	 in	 education.	 And	 actually,	 that	 kind	 of	 brings	 an	
interesting	 point.	 A	 lot	 of	 the	 effort	 in	 humanizing	 the	 classroom	 is	 focused	 on	
student-to-teacher	 ratios.	 In	 our	 mind,	 the	 relevant	 metric	 is	 student-to-valuable-
human-time-	with-the-teacher	ratio.	So	in	a	traditional	model,	most	of	the	teacher's	
time	 is	 spent	 doing	 lectures	 and	 grading	 and	whatnot.	Maybe	 five	percent	 of	 their	





percent	 of	 their	 time	 is.	 So	 once	 again,	 using	 technology,	 not	 just	 flipping	 the	
classroom,	 you're	 humanizing	 the	 classroom,	 I'd	 argue,	 by	 a	 factor	 of	 five	 or	 10.”	
(Khan,	2011)	
On	the	other	hand,	a	new	strategy	of	e-learning	in	analysis	is	present	in	some	publishers	
who	 exploit	 the	 market.	 Currently	 the	 editorial	 market	 explores	 the	 sale	 of	 books	 in	 the	
traditional	form	and	aggregates	also	the	additional	explanations	to	their	manuals.	It	is	the	case	
of	 Porto	 Editora	 that	 in	 their	 Virtual	 School	 project	 allows	 access	 to	 registered	 users	 to	 the	
supplementary	 digital	 materials:	 this	 is	 the	 case	 of	 paid	 explanations	 and	 complementary	
courses,	for	example.	There	is	also	a	different	type	of	supplementary	materials	made	available	
by	 the	 publisher,	 however,	 to	 analyze	 them	 it	 would	 be	 necessary	 to	 purchase	 the	 printed	
manual.		
The	coexistence	of	 two	different	models	 -	 the	 free	and	paid	-	 is	not	yet	stabilized.	The	
growth	of	the	digital	offer	questions	the	business	model	of	the	publishing	industry:	the	quality	
of	free	access	content	rivals	with	paid	content	conditioned	by	the	publishers.		
One	of	 the	possibilities	 to	overcome	this	 false	dynamic	 is	 through	the	development	of	
strategic	 alliances	 between	 institutions	 in	 the	 same	 sector	 of	 activity,	 i.e.,	 in	 this	 case,	 a	








The	 digital	 space	 has	 changed	 the	 business	model,	 the	 competition	 is	 the	 connection	
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between	 the	 individuals	 and	 companies	and	 the	emergence	of	new	business	models	 to	 cope	
the	 contingencies	of	 the	publishing	 industry.	 In	 the	 context	of	digital	 content,	Baekdal	 refers	
that	“if	you	want	 to	sell	digital	content	online,	you	have	to	do	 it	 in	a	way	the	 Internet	works	




companies	 seeking	 to	 achieve	 success	 need	 to	 reinvent	 their	 business	models,	 thus	
they	advise	an	analysis	to	the	existing	business	model		
	“the	 first	 is	 to	 realize	 that	 success	 starts	 by	 not	 thinking	 about	 business	
models	at	all.	It	starts	with	thinking	about	the	opportunity	to	satisfy	a	real	customer	
who	needs	 a	 job	 done.	 The	 second	 step	 is	 to	 construct	 a	 blueprint	 laying	 out	 how	
your	company	will	fulfill	that	need	at	a	profit.	(...)	The	third	is	to	compare	that	model	
to	 your	 existing	 model	 to	 see	 how	 much	 you’d	 have	 to	 change	 it	 to	 capture	 the	
opportunity.	 Once	 you	 do,	 you	 will	 know	 if	 you	 can	 use	 your	 existing	 model	 and	
organization	or	need	to	separate	out	a	new	unit	to	execute	a	new	model.”	(Johnson	
et	al,	2008)	
We	 consider	 to	 be	 relevant	 to	 mention	 the	 topic	 of	 disruptive	 innovation	 of	 Joseph	
Schumpeter	 (1939),	 the	 author	 considered	 innovation	 as	 the	 creator	 and	 destructor	 of	




	“many	 policymakers	 recognize	 the	 benefits	 of	 online	 learning	 and	want	 to	
see	it	used	to	serve	students.	But	online	learning	still	needs	time	to	prove	its	value	to	








that:	 "companies	 seeking	 to	 create	 disruptive	 growth	 should	 search	 for	 ways	 to	 compete	
against	non-consumption:	people's	inability	to	use	available	products	and	services	because	they	
are	too	expensive	or	too	complicated.	It's	much	easier	to	target	potential	consumers	who	aren't	
buying	 at	 all	 than	 to	 steal	 customers	 from	 an	 entrenched	 competitor”.	 (Christensen,	 et	 al.,	
2002)	
In	 this	 sense,	 it	 is	 considered	 that	 “the	 true	 importance	 of	 disruptive	 technology	 in	
Utterback’s	 (1994)	 and	 in	 Christensen's	 (1997)	 conception	 of	 it	 is	 not	 that	 it	 may	 displace	
established	products.	Rather,	it	is	a	powerful	means	for	enlarging	and	broadening	markets	and	
providing	new	functionality”(Utterback	et	al,	2003)	
The	 concept	of	 innovation	disruption	can	be	analyzed	 in	education.	 To	Thomas	Arnet,	
disruptive	 innovation	 is	based	on	asymmetric	motivation	“the	differences	 in	how	 incumbents	
and	 disruptors	 view	 opportunities	 to	 serve	 new	 or	 less-demanding	 customers	 is	 called	
asymmetric	motivation.	In	short,	asymmetric	motivation	is	what	allows	a	disruptive	innovation	
to	 fly	 under	 the	 radar	 of	 the	 established	 players	 in	 a	 sector	 until	 the	 transformation	 of	 that	
sector	is	all	but	inevitable”	(Arnett,	2014)		









Among	 the	 strategies	 adopted	 in	 the	 context	 of	 higher	 education,	 it	 is	 important	 to	
highlight	the	initiatives	of	b-learning	and	flipped	learning.	
The	 b-learning	 is	 characterized	 by	 the	 fusion	 and	 use	 of	 two	 forms	 of	 teaching:	
classroom	and	virtual.	The	word	b-learning	refers	the	dual	nature	of	this	mode	of	teaching.	The	
letter	"b"	has	in	itself	the	blended	significance,	i.e.,	mixing,	fusion	of	two	methods.	




His	 activity	 will	 focus	 in	 the	 monitoring	 and	 management	 of	 learning:	 incitement	 to	 an	
exchange	 of	 knowledge	 (...)	 and	 the	 piloting	 of	 custom	 tracks	 of	 learning	 etc.”	 (Lévy,	 1997:	
184)26	
In	 the	 case	 of	 the	 blended	 learning,	 it	 is	 a	model	 of	 joint	 training,	which	 in	 turn	 is	 a	
model	with	 its	own	characteristics	 that	covers	the	best	components	of	 teaching	at	a	distance	
and	in	the	classroom	(Lencastre	&	Chaves,	2006).	
The	b-learning	 can	be	defined	 as	 a	 form	of	 knowledge	 distribution	 that	 is	 part	 online	
training	and	also	uses	the	classroom	with	a	group	of	students	gathered	 in	a	classroom	with	a	
teacher	(Gonçalves,	2006).	














	“Blended	 learning	 is	 a	 coherent	 design	 approach	 that	 openly	 assesses	 and	
integrates	 the	 strengths	 of	 face-to-face	 and	 online	 learning	 to	 address	 worthwhile	





Redecker	 (2008)	 tries	 to	characterize	 some	behavioral	 attitudes	 that	 students	
take	from	working	in	digital	platforms,	
	“digitally	 literate,	 they	 think	more	visually	and	 in	a	nonlinear	manner,	 they	
practice	 multitasking	 and	 give	 preference	 to	 multimedia	 environments.	 They	 are	
continuously	connected	with	their	peers	and	―always	on.	 In	 learning	environments	
they	are	easily	bored,	need	a	variety	of	 stimuli	not	 to	get	distracted,	are	 impatient	
and	 expect	 instant	 feedback	 and	 rewarding.	 They	 are	 social,	 team	 -	 spirited	 and	
engaged,	goal	-	oriented	and	pragmatic,	and	appropriate	(learning)	resources	to	suit	
their	individual	needs.	To	come	to	terms	with	the	information	overload	of	the	digital	
era,	 they	 (need	 to)	 employ	 learning	 strategies	 that	 involve	 searching,	 sieving,	
managing,	 recombining,	 validating	 and	 contextualizing	 information.‖	 (Redecker,	
2008:17)		
The	 flipped	 learning,	 which	 in	 Brazilian	 Portuguese	 in	 Brazil	 was	 "baptized"	 with	 an	
original	 name	-	 "ensino	 às	 avessas”	 –	 transforms	 the	 classroom	 in	 a	 space	 of	 learning	 and	
not	only	 of	mere	 instruction.	 This	 is	 a	movement	 inspired	 by	 the	work	 of	 Salman	 Khan,	who	
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created	 a	 video	 library	 of	 free	 tutorials	 on	 different	materials,	 known	 as	 the	 Kahn	 Academy	
(already	mentioned	in	this	thesis).	
The	term	"flipping"	gives	the	idea	of	changing	the	place	for	the	typical	homework	from	
home	to	 the	 classroom:	 “Students	 typically	 are	 assigned	 the	 video-watching	 for	 homework,	








Dong,	 Zappe	 et	 al.,	 refer	 that	many	 of	 the	 interactive	 learning	 activities	 based	 on	 groups	 of	
work	in	the	classroom	use	the	learner	centered	theories	of	learning	based	on	the	work	of	Piaget	
and	Vygotsky.			
It	 is	however	noted	 that	 the	nature	of	 these	activities	varies	 from	study	 to	study,	and	
the	 concept	of	work	 from	home	or	 "homework"	also	 varies.	But	despite	 these	variations,	we	
know	 that	 the	 concept	 flipped	learning	 is	 much	 more	 used	 with	 activities	 of	 videos-
asynchronous	classroom	and	with	exercises	“The	flipped	classroom	label	is	most	often	assigned	
to	 courses	 that	use	activities	made	up	of	asynchronous	web-based	video	 lectures	and	closed	
ended	 problems	 or	 quizzes.	 In	 many	 traditional	 courses,	 this	 represents	 all	 the	 instruction	




Thus,	 the	 authors	 consider	 ”we	 define	 the	 flipped	 classroom	 as	 an	 educational	
technique	that	consists	of	two	parts:	interactive	group	learning	activities	inside	the	classroom,	
and	direct	computer-based	individual	instruction	outside	the	classroom”	(idem)	
Important	 to	 refer	 that	 the	 discipline	 of	 Interactive	 Media,	 in	 collaboration	 with	

















was	 the	 CCK08	 -	 Cognitivismo	 and	 Knowledge	 Connected	 –	 by	 George	 Siemens	 from	 the	
University	of	Athabasca	and	Stephen	Downes	of	the	National	Research	Council.	
	“At	 the	 time,	 Cormier	 was	 web	 projects	 lead	 at	 the	 University	 of	 Prince	
Edward	 Island	 and	 had	 been	 helping	 out	with	 the	 Connectivism	 course	 (he	 is	 now	
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project	 lead	 for	 student	 relations	 at	 the	 institution).	 For	 him,	 the	newly	 christened	








Cormier	 (2013)	 stresses	 that	 the	massive	 and	 comprehensive	 component	 of	MOOC	 is	
the	 “potential	 to	 have	 people	 with	 vastly	 different	 perspectives.	 Particularly	 when	 you're	
talking	 internationally:	 having	 people	 from	 different	 cultures	 and	 different	 socioeconomic	
backgrounds.”	
The	 researcher	 Irene	Tomé	adds	 that	 “the	word	 "massive"	 immediately	 indicates	 that	
the	ambition	of	scale	is	at	the	level	of	thousands,	tens	or	even	hundreds	of	thousands.	And	this	
will	 certainly	 be	 the	 biggest	 news	 in	 digital	 learning	 so	 far	 confined	 to	 the	 range	 of	 tens	 or	
hundreds	of	students	enrolled.	It	was	in	fact	the	scale	that	aroused	the	attention	of	the	media	
(Simonite,	2013)”	(Tomé,	2013)27	
The	 authors	 Summer,	 Barber,	 Donnelly	 and	 Rizvi	 (2013)	 refer	 that:	 “Massive	 Open	
Online	Courses	(MOOCs)	can	take	the	best	instructors	global.	Choosing	among	these	resources	
and	combining	 them	as	appropriate,	many	of	 those	 served	by	 traditional	universities	may	be	
able	to	better	serve	their	objectives”.	













that	 delimit	 and	 characterize	 the	 evolution	 of	MOOC.	 In	 October	 2002	 the	 first	 intention	 of	
collaboration	 and	 construction	 material	 for	 the	 creation	 of	online	 content	is	 consolidated	
between	the	OpenCourseware	(OCW)	and	the	Massachusetts	Institute	of	Technology	(MIT).	“A	
year	 after	MIT's	 decision	 (about	OCW),	Unesco	held	 a	 forum	on	open	 courseware	 for	 higher	
education,	 which	 led	 to	 the	 use	 of	 the	 term	 "open	 educational	 resources".	 Soon,	 other	
universities	 leapt	 on	 the	 bandwagon.	 The	 global	 OpenCourseWare	 Consortium,	 a	 group	




MOOC,	“the	 medium	 is	 still	 the	 lecture.	 Thanks	 to	 Khan	 Academy’s	 free	 archive	 of	 snappy	
instructional	 videos,	MOOC	makers	have	gotten	 the	memo	on	 the	benefit	of	brevity:	8	 to	12	
minutes	is	typical.	Then	—	this	is	key	—	videos	pause	perhaps	twice	for	a	quiz	to	make	sure	you	




data	 from	 2011,	 “UoPeople	 has	 attracted	more	 than	 1000	 students	 from	 around	 the	 globe,	







	“Beyond	 admirers	 like	 Milner,	 Khan’s	 meteoric	 success	 has	 attracted	 the	
financial	 support	 of	 a	 bevy	 of	 high-profile,	 socially	 minded	 backers,	 including	 Ann	
Doerr,	 the	 wife	 of	 billionaire	 venture	 capitalist	 John	 Doerr;	 Bill	 Gates;	 Netflix	 CEO	
Reed	Hastings;	NewSchools	Venture	Fund,	whose	CEO	is	the	former	president	of	the	
California	 State	 Board	 of	 Education;	 and	 Google,	 whose	 chairman,	 Eric	 Schmidt,	
serves	 on	 the	 academy’s	 board.	 In	 total	 Khan	 has	 raised	 $16.5	 million,	 with	
assurances	of	more	to	come.”	(Noer,	2012)	
In	 October	 2011,	 Peter	 Norvig,	 Google	 Inc.	 director	 of	 research	 has	 created,	 in	
partnership	with	Sebastian	Thrun,	the	first	MOOC	on	artificial	intelligence.	With	more	than	160	




Peter	 Norvig	 adds	 that	 the	 construction	 of	 the	 course	 was	 made	 through	 different	
learning	stages	
	“From	Daphne	Koller	and	Andrew	Ng,	we	 learned	 the	concept	of	 "flipping"	
the	 classroom.	 Students	 watched	 the	 videos	 on	 their	 own,	 and	 then	 they	 come	
together	 to	 discuss	 them.	 From	 Eric	 Mazur,	 I	 learned	 about	 peer	 instruction,	 that	
peers	 can	be	 the	best	 teachers,	 because	 they're	 the	ones	 that	 remember	what	 it's	
like	 to	not	understand.	Sebastian	and	 I	have	 forgotten	some	of	 that.	Of	course,	we	
couldn't	 have	 a	 classroom	 discussion	 with	 tens	 of	 thousands	 of	 students,	 so	 we	
encouraged	and	nurtured	these	online	forums.”	(idem,	2012)	
In	 November	 2011,	 an	 initiative	 of	 the	 Ivy	 Leage	 universities	 was	 announced	 -	 "The	
Floating	 University"	 -	 to	 promote	 their	 paid	 content	 through	 videos,	 with	 Hollywood	 style	
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productions.	 In	 fact,	multimedia	presentations	are	one	of	 the	main	aspects	of	 this	university.	
“Floating	University	students	don't	have	to	drag	themselves	out	of	bed	or	race	across	a	campus	
to	do	so.	 Instead,	 they	go	online	whenever	 they	want,	and	they	get	 to	watch	engaging	video	





“MITx	 will	 offer	 a	 portfolio	 of	 MIT	 courses	 through	 an	 online	 interactive	 learning	
platform	that	will:	organize	and	present	course	material	to	enable	students	to	learn	
at	 their	 own	 pace;	 feature	 interactivity,	 online	 laboratories	 and	 student-to-student	
communication;	allow	for	the	individual	assessment	of	any	student’s	work	and	allow	
students	 who	 demonstrate	 their	 mastery	 of	 subjects	 to	 earn	 a	 certificate	 of	
completion	 awarded	 by	 MITx;	 operate	 on	 an	 open-source,	 scalable	 software	




announces	 the	Udacity	 -	 a	 platform	in	 everything	opposite	 to	MOOC,	 as	 it	 offered	 the	 called	
Nano	degrees	-	short	duration	courses	for	professional	skills	acquisition	at	relatively	moderate	
prices	to	access	from	anywhere	in	the	world.	Charles	West	Ventures	invested	5	million	dollars	
in	Udacity.	 In	February,	 first	Udacity	courses	are	 launched.	 In	March,	 it	 is	 the	turn	of	MITx	to	
launch	 its	 first	MOOC	course.	 In	April	 Coursera	 it’s	 advertised,	 created	by	Daphne	Koller	 and	
Andrew	 Ng,	 as	 an	 investment	 from	 various	 universities	 -	 such	 as	 Princeton,	 Michigan	 and	
Pennsylvania	 –	 as	 a	 virtual	 education	 initiative	 to	 launch	 their	 first	 course.	 “Coursera	makes	
heavy	use	of	interactive,	Web	2.0	tools	in	its	massive	open	online	courses,	or	MOOCs.	That’s	a	
sharp	contrast	with	the	“taped	lecture”	approach	that	had	been	a	hallmark	of	earlier	distance-
learning	 efforts.	 Even	 though	 an	 individual	 MOOC	 may	 attract	 100,000	 or	 more	 students	
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detailed	 data	 about	 how	well	 different	 parts	 of	 lessons	 are	 understood	 and	what	 areas	may	
require	further	explanation.”	(NI,	2012)	










platforms	and	 are	 used	 by	 teachers	 as	 an	 integral	 part	 of	 their	 academic	 and	 professional	
activities	in	universities,	in	this	sense,	are	based	on	peer	learning.	
	“Connectivist	MOOCs	(cMOOCs)	are	distributed	in	the	sense	that	they	do	not	run	on	a	
single	 website	 or	 with	 a	 centralized	 core	 of	 content;	 the	 content	 in	 cMOOCs	 is	 networked.	





software.	 There	 is	 a	 contractual	 and	 commercial	 relationship	 between	 platforms	 and	 the	






«cMOOCs	emphasise	 connected,	 collaborative	 learning	 and	 the	 courses	 are	
built	around	a	group	of	like-minded	individuals’	platform	to	explore	new	pedagogies	
beyond	traditional	classroom	settings	and,	as	such,	tend	to	exist	on	the	radical	fringe	
of	 HE.	 On	 the	 other	 hand,	 the	 instructional	 model	 (xMOOCs)	 is	 essentially	 an	




We	consider	 relevant	 to	 show	 the	 table	above	 to	 summarize	 the	differences	between	









From	the	year	of	MOOC	 -	 in	2012,	 to	 the	year	of	anti-MOO	-	 in	2013,	we	can	see	 the	
route	from	a	euphoric	state	to	an	almost	dysphoric	state.	In	an	interview,	the	vice	president	of	
strategic	 relations	 for	 academic	 partnerships	 in	 the	 United	 States,	 Akiba	 Covitz,	 refers	 that:	





	“one	 way	 to	 realise	 the	 potential	 of	 MOOCs	 in	 higher	 education,	 is	 to	
develop	an	open	learning	model	that	enables	‘pay	as	you	go’	approaches.	To	appeal	
to	a	wider	 set	of	 learners,	 a	 choice	 from	self	 and	peer	evaluation	by	 the	 individual	
through	 to	 formal	 recognition	of	 learning	with	paid-for	 accreditation	and	awards	 is	
one	dimension	that	HEIs	are	exploring.	Another	is	intensive	tuition	at	a	variable	lower	
cost.	 Learners	 may	 chose	 only	 to	 access	 open	 learning	 materials	 available	 free	 of	
charge,	or	additionally	opt	 from	a	paid-for	continuum	of	support	 including	 lectures,	
tutorials	and	seminars,	offered	online	or	face-to-face	by	universities.”	
The	 complementarity	 of	 knowledges	 between	 the	 classroom	 and	 online	 learnings	
can	provide	 a	 network	 of	 contacts	 for	 future	 work	 and	 the	 intersection	 of	 experiences,	 “as	
concepts	and	skills	are	taught	more	effectively	online,	it’s	unlikely	that	face-to-face	interaction	
will	cease	to	matter.	Instead,	students	will	be	able	to	arrange	for	such	experiences	when	it	suits	
the	 job	 they	need	 to	get	done.	Given	 the	 reality	 that	we	all	 have	different	 learning	needs	at	
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different	 times,	 that’s	 a	 far	 more	 student-centered	 experience.	 It	 may	 not	 benefit	 some	
colleges	but	should	create	more	options	for	all	students.”	(Christensen	e	Horn,	2013)	
The	 technology	 used	 in	MOOC	 allied	 to	 creativity	 in	 their	 use	may	 provide	 important	
tools	 to	 students,	 “to	many	 children	 today,	 group	 videoconferencing	 comes	 naturally,	 as	 the	






teams,	 in	 innovative	 organisations	 and	 part	 of	 an	 innovative	 society	 as	 these	 are	 the	 places	
where	they	will	grow	and	develop	the	skills	needed	to	be	globally	competitive.	“(Idem,	2013)	
According	 to	data	 from	 a	 University	 of	 Pennsylvania	 study	 the	 MOOCs	 are	 typically	
attended	 by	medium-high	 yield	 people	 with	 completed	 academic	 degrees,	 contrary	 to	 what	
was	 initially	 thought.	 Even	 in	 developed	 countries,	 those	 who	 have	 not	 completed	 the	
university	education	did	not	show	any	interest	in	learning	with	the	MOOC,	even	for	free.	




In	 response	 to	 this	 need	 for	 innovation	 and	 “knowledge	 recycling”	 from	 students,	
Udacity	 is	 launched.	Udacity	was	 founded	by	 Sebastian	 Thrun	and	supported	by	AT&T,	North	
American	Telecommunications	Company.	The	company	created	the	nano-degree	courses	with	a	








but	combined	are	stronger	“By	putting	 in	half	a	year	of	work,	 less	work	 that	you	put	 in	 for	a	
regular	 degree,	 we	 can	 get	 you	 from	 one	 point	 to	 another.	 For	 instance,	 if	 you’re	 a	 skilled	
programmer,	we	can	turn	you	into	a	mobile	programmer,	and	for	mobile	programmers,	there’s	




Sebastian	 Thrun	 refers	 that	 the	 economy	 in	 education	has	 an	 importante	 role	 "things	
like	tuition	rates,	bureaucracy,	and	job	investments,	are	all	colliding	right	now.	And	the	level	of	
education	that	you	need	to	have	for	even	the	most	basic	job	has	gone	up.	For	an	educator	to	
ride	 the	 wave,	 you	 have	 to	 embrace	 experimentation	 and	 openness	 towards	 technology.”	
(idem)	
In	spite	of	many	controversies	and	according	to	a	study	by	the	University	of	Columbia,	
the	 relationship	 between	 the	 traditional	 MOOCs	 and	 the	 traditional	 academy	 will	 not	 be	
affected	 as	 many	 have	 indicated	 “we	 ourselves	 expect	 that	MOOCs	 or	 their	 derivatives	 will	
continue	to	play	a	role	in	the	continuing	education	of	working	professionals,	in	experimentation	
with	 various	 types	 of	 blended	 or	 hybrid	 delivery	 models	 on	 campus,	 and	 in	 efforts	 to	 help	
struggling	 students	 find	 low-risk	 options	 to	 build	 skills	 that	 allow	 them	 to	 test	 out	 of	












at	 the	 conference	 "Higher	 Education	 to	 2030:	What	 Futures	 for	Quality	 Access	 in	 the	 Era	 of	
Globalisation?”	In	accordance	with	the	goals,	 it	 is	 intended	that	policy	makers	be	informed	of	
the	 recent	 changes,	 as	 well	 as	 of	 new	 trends,	 in	 higher	 education;	 to	 give	 them	 paths	 for	
strategic	reflections	on	the	main	challenges	in	higher	education;	and	also	to	create	scenarios	for	
the	 future	 -	 15-20	years	–	 so	 that	 all	 parties	 concerned	have	an	 informed	perspective	of	 the	
processes	of	evolution	on	the	higher	education	system.	 In	 this	 first	volume	the	OECD	defined	
four	 possible	 scenarios	 for	 which	 the	 institutions	 can	 adapt	 to	 these	 contingencies.	 The	
scenarios	 do	 not	 refer	 to	 predictions	 about	 the	 future,	 but	 intended	 to	 create	 tools	 for	
reflection	on	the	past,	present	and	future	strategies.	
The	 first	 scenario	 "Open	 Networking"	 is	 characterized	 by	 internationalization	 and	 a	
contact	 network	 between	 the	 different	 institutions.	 It	 is	 a	 collaboration	 without	 being	 a	
competition	 in	higher	education	system.	The	curricular	units	are	chosen	 individually,	 i.e.	each	
student	 can	 create	 or	 draw	 its	 academic	 path	 through	 the	 choice	 of	 curricular	 units,	 which	
empowers	the	student	with	a	greater	autonomy.	The	curricular	units	are	mostly	lectured	online	
and	 in	 English	in	 order	 to	 allow	 greater	 mobility.	 The	 aim	 of	 this	 scenario	 is	 to	 have	 free	
knowledge	base	or	with	very	 low	costs,	accessible	 to	all	–	which	 is	 called	 "open	knowledge".	
The	increase	of	international	collaborations	to	the	network	does	not	jeopardize	the	hierarchical	
structure	of	the	institutions:	the	institutions	of	greater	prestige	manage	to	receive	larger	funds	
and	 consequently	 the	network	 formed	may	 show	a	 trend	 in	 the	 choice	of	 research	partners.	
Recent	 developments	 like	 the	 Bologna	 process	 are	seen	as	 a	 starting	 point	 to	 develop	 this	
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scenario,	 as	 the	 Bologna	 process	 has	 harmonized	 the	 links	 between	 different	 institutions,	
allowing	greater	mobility	for	students.	






relations	 between	 institutions	 are	 seen	with	 skepticism	 due,	 for	 example,	 the	 recent	 events	
such	 as	 the	 terrorist	 attacks,	 wars	 or	 even	 due	 to	 growing	 immigration.	 This	 is	 an	 anti-
globalisation	movement	based	in	economic,	cultural	and	ideological	views.	
In	 the	 third	 scenario	 "New	 Public	 Management",	 the	 institutions	 are	 financed	with	
public	funding,	however,	for	the	supplement	of	its	financial	management	they	resort	to	private	
entities.	The	institutions	are	autonomous	but	they	still	need	the	State	money	for	their	budget.	




In	 the	 fourth	 scenario	 "Higher	 Education	 Incorporated",	 higher	 education	 institutions	
provide	 services	 both	 to	 a	 commercial	 level,	 education,	 or	 research.	 The	 institutions	 are	
focused	on	 their	 business	model	 -	 teaching	 or	 research	 -	 liberalising	 the	 educational	 system.	










research	 and	 for	 postgraduate	 education.	 Nevertheless,	 despite	 the	 level	 of	 graduation,	 the	
language	of	each	country	has	still	predominance	in	higher	education.	
These	 scenarios	 are	 the	 mirrors	 of	 higher	 education	 institutions	 apprehensions	 at	 a	
world	level.	However,	other	possible	solutions	emerge	in	the	context	of	the	growing	economic	
crisis	and	high	cost	of	tuition.	These	budgetary	contingencies	propitiated	the	appearance	of	the	





Powell	 and	 Bill	 Olivier	 (2014)	 refer	 that	 “the	 key	 opportunity	 for	 institutions	 is	 to	 take	 the	
concepts	developed	by	the	MOOC	experiment	to	date	and	use	them	to	improve	the	quality	of	
their	 face-to-face	 and	 online	 provision,	 and	 to	 open	 up	 access	 to	 higher	 education.	 Most	
importantly,	 the	 understanding	 gained	 should	 be	 used	 to	 inform	 diversification	 strategies	
including	 the	 development	 of	 new	 business	models	 and	 pedagogic	 approaches	 that	 take	 full	
advantage	of	digital	technologies.”		
However,	 there	 is	 still	 no	 recognition	 of	 diplomas	 coming	 from	MOOC	 courses,	 only	
some	certificates,	almost	always	issued	by	entities	possessing	the	MiriadaX,	Coursera	platforms,	
among	others.	
Universities	 are	 facing	 new	 challenges:	 on	 one	 hand,	 the	 construction	 of	 this	 type	 of	
courses	allows	a	greater	dissemination	and	internationalisation	of	the	institution,	on	the	other	
hand,	the	use	of	audio-scripto-visual	elements	is	not	a	common	practice	for	academies.	That	is,	




“MOOC	 developments	 are	 causing	 institutions	 to	 re-visit	 online	 distance	
learning	 and	 consider	 how	 they	 can	 better	 use	 technology	 to	 reduce	 costs,	 create	





at	 the	 level	 of	 the	 instrutional	 design,	 which	 until	 then	 was	 not	 a	 condition	sine	 qua	 non.	
Nathan	 Harden	 (2013)	 clarifies:	 “Technology	 will	 also	 bring	 future	 students	 an	 array	 of	 new	
choices	 about	 how	 to	 build	 and	 customize	 their	 educations.	 Power	 is	 shifting	 away	 from	
selective	university	admissions	officers	into	the	hands	of	educational	consumers,	who	will	soon	
have	their	choice	of	attending	virtually	any	university	in	the	world	online”.	
However,	as	 stated	 above,	 results	 are	 surprising	 researchers:	many	 students	 enroll	 at	
MOOC	 courses,	 but	 few	 are	 completing	 them.	 According	 to	 data	 from	 a	 University	 of	
Pennsylvania	research,	only	50%	of	the	students	registered	end	up	seeing	a	class	at	MOOC.	And,	




world	 already	have	 an	 advanced	degree,	 casting	 some	doubt	on	 the	democratizing	
notion.	 For	 that	 study,	 Penn	 surveyed	 35,000	 students	 in	more	 than	 200	 countries	







In	 the	 last	 decades,	 several	 changes	 have	 been	 felt	 within	 the	 educational	 theories.	
There	 is	 a	 growing	 adoption	 of	 active	 and	 collaborative	 strategies,	 rather	 than	 a	 more	
traditional	way	of	teaching	and	learning.	
Authors	 such	as	Garry	et	al.,	 (2002)	analyze	 this	 change	 from	a	 "listening-to-listening”	
approach,	to	a	"learning	by	doing"	approach,	centered	in	the	student.	The	translation	and	use	
of	 various	 learning	 theories,	 from	 the	 behavior	 or	 reinforcement	 (behaviorism),	 until	 the	
cognition	 and	 understanding	 (cognitivism,	 constructivism),	 culminating	 in	 the	 collaborative	
aspect	 and	 socio-cultural	 learning	 (socio-constructivism	 and	 practice	 communities),	 are	
multimodal	aspects	of	education	today.	
The	 multimedia	 area	 has	 contributed	 to	 this	 change	 of	 paradigm	 in	 education,	 as	
researchers	 Clark	 and	 Feldon	 (2005)	 denote	 “multimedia	 instruction	 offers	 extraordinary	















circumstances	 well	 determined,	 both	 in	 a	 pedagogical	 perspective	 as	 in	 the	 didactics	
perspective.	
Connolly	et	al.	(2013)	refers	that	the	use	of	pedagogies	and	theories	within	the	serious	
games	 is	 a	 complex	 task.	 Up	 to	 the	 date	 of	 this	dissertation	there	 is	 no	 theory	 (single	 and	
transversal)	 for	 the	 construction	 and	 analysis	 of	 serious	 gaming.	 “To	 encourage	 the	 use	 of	
games	in	learning,	it	is	essential	to	develop	a	better	understanding	of	the	tasks,	activities,	skills,	
and	operations	 that	different	 kinds	of	 games	 can	offer	 and	examine	how	 these	might	match	
desired	leaning	outcomes	both	within	serious	games.”	(Connoly	et	al,	2013)	
It	 is	 of	 note	 that,	 like	 Jonassen	 and	 Reeves	 (1996)	 claim,	 the	 students	 should	 be	
endowed	with	digital	 skills	 in	order	 to	 learn	 to	 represent	 their	 knowledge	 “some	 of	 the	 best	
thinking	results	when	students	try	to	represent	what	they	know.	Representing	knowledge	as	a	
mindful	 task	 can	be	 enabled	by	 cognitive	 tools	 such	 as	 hypermedia	 construction	 software	or	




The	 chapter	 on	 theories	 and	 pedagogies	 of	 education	 applied	 in	 specific	 educational	
environments	 is	vital	to	the	need	to	evaluate	and	respond	to	the	integration	and	relevance	of	
the	use	of	serious	games.	Although	we	are	aware	there	is	no	single	and	transversal	theory	on	
serious	 games,	 this	 does	 not	mean	 that	 there	 are	 no	 references	 to	theories	 and	 pedagogical	
models	in	its	construction.	
Accordingly,	authors	as	Connoly	refer	that	“(...)	earlier	games	tended	to	be	based	on	a	




As	 Connoly	says,	 and	 according	 to	 some	 authors	 (Radoff,	 2011;	 Mayes	 &	 deFreitas,	
2004;	 Egenfeldt-Nielsen,	 2007)	 the	 concept	 of	 serious	 games	 was	 first	 associated	 with	 the	
behaviorist	theory.	However	the	current	socio-constructivist	learning	field	eventually	prevailed,	
not	only	by	scientific	consistency,	but	by	gradual	acceptance	by	the	research	community.		
“It’s	 the	 behaviorist	 approach	 to	 games	 that	 channels	 inquiry	 away	 from	 the	 harder	
problems	 of	 immersion,	 cooperation	 and	 competition	 that	 is	 so	 important	 to	 creating	
successful	 game	 experiences.		 Behaviorism	was	 popular	 in	 psychology	 because	 it	 seemed	 to	
offer	 some	easy	answers–some	of	which	do	work	 (such	as	 certain	 forms	of	 conditioning)	 yet	
which	 is	 built	 on	 an	 erroneously	 reductive	 premise	 that	 ultimately	 failed	 to	 be	 supported	
empirically”	(Radoff,	2011)	
In	 the	 behaviorist	 model	 the	 student/learner	 is	 passive	in	 many	 situations	 of	 the	
teaching-learning	 process:	 receives	 the	 stimulus	 and	has	 certain	 behaviors	 depending	 on	 the	
setting	of	 stimuli	 (stimuli)	 received.	 These	can	be	elements,	 sensations	or	 ideas,	 so	 that	 each	
person’s	 kowledge	 is	 organised	 by	 associations	 between	 stimuli	 and	 responses.	 When	
the	connection	between	 different	 stimuli	becomes	 stronger,	learning	 happens	 (Greeno	 et	 al.,	
1996).			
“Behaviourism	 focuses	 on	 individual	 learning	 behaviour.	 Drawing	 on	 the	 theories	 of	
Pavlov,	Thorndike	and	Skinner,	 it	proposes	 that	 learning	occurs	 through	 repetition	of	 specific	
stimuli	 and	 specific	 behaviours	 coupled	with	 reward	 and	 reinforcement,	 associating	 learning	
with	automation	as	opposed	to	active	cognition”	(Orr	&	McGuiness,	2013)	
Pavlov	(1927),	Thordnike	(1913),	Skinner	(1974)	in	its	investigations	have	questioned	the	




The	behaviorist	 theory	 implies	a	 focus	 in	the	 interactions	system	between	the	teacher	
and	 the	 student:	 the	 professor	 asks	 the	 question	 and	 the	 student	 responds.	 When	 this	
interaction	 is	 made	 several	 times,	 and	 reinforced	 with	 a	 reward,	 this	 action	 gives	 place	 to	
learning.	(Gleitman,	1995;	Saettler,	1968)	
In	 this	 sense,	 Thordnike	 (1913)	mentions	 the	 laws	 of	 exercise	 and	 effect.	 The	 law	 of	
exercise	 says	 that	 repetition	 is	 essential	 for	 the	 act	 of	 learning,	 and	 still	 continues	 to	 be	
predominant	in	the	acquisition	of	reading	and	writing	skills.	(Good	&	Brophy,	1990)		
	“B.	F.	Skinner	focuses	primarily	on	human	behavior	as	the	result	of	complex	interactions	
between	 the	 various	 punishments	 and	 rewards	 we	 receive	 from	 the	 environment.	 Through	
various	studies	on	behaviour	(utilizing	pigeons	and	a	contraption	now	know	as	a	Skinner	box,	
which	 provides	 corn	 as	 an	 immediate	 reinforcement),	 Skinner	 demonstrated	 that	 most	
organisms	will	perform	repetitive	behaviors	for	very	litle	randomly	distributed	reinforcement”	
(Wolf,	2001)	
B.	 F.	 Skinner	 (1948),	 with	 initial	 premise	 in	 Thordnik’s	 law	 of	 the	 effect,	added	a	
new	work	concept	of	his	predecessor:	the	reinforcement.	For	the	author,	reinforcement	is	the	
result	 of	 increasing	 behavior,	 that	 is,	 “the	 strengthening	 of	 behavior	 which	 results	 from	
reinforcement	is	appropriately	called	'conditioning'.	In	operant	conditioning	we	'strengthen'	an	
operant	 in	 the	 sense	 of	 making	 a	 response	 more	 probable	 or,	 in	 actual	 fact,	 more	
frequent."	(Skinner,	1953)	
Unlike	behaviorists,	certain	theorists	such	as	Jean	Piaget	argue	that	the	learner	builds	its	
own	knowledge.	According	 to	Piaget	 (1975;	1978)	we	 learned	by	contrasting	 the	old	and	 the	
new	information,	and	is	this	balance	between	the	"old"	and	new	perceptions	and	experiences	
that	 allows	 the	 adaptation	 and	 organization,	 as	 well	 as	 the	 growth	 and	 change.	 “For	
constructivism,	 the	 knowledge	 in	 our	 mind	 is	 ideally	 a	 viable	 construction	 accomplished	 by	
individuals	 given	 their	 current	 experience	 with	 the	 environment.	 This	 knowledge	 does	 not	
account	 for	 any	 independent,	 external	 (i.e.,	 ontological)	 reality	 (von	 Glasersfeld,	 1982).	 It	 is	
	
	 69	
never	 found	 or	 discovered,	 but	 is	 actively	 construted	 (Rorty,	 1991)”	 (Filsecker	 &	 Bundgens-
Kosten,	2012)	





meaning	of	things,	as	 it	 is	considered	that	 learning	is	an	interpretative	act	 in	close	interaction	
with	the	physical	world	and	social.	(Papert,	1980)	
Papert	(1990)	adds	that			
“We	 understand	 “constructionism”	 as	 including,	 but	 going	 beyond	 what	
Piaget	would	 call	 “constructivism.”	 The	word	with	 the	 v	 expresses	 the	 theory	 that	
knowledge	is	built	by	the	learner,	not	supplied	by	the	teacher.	The	word	with	the	n	
expresses	the	further	idea	that	this	happens	especially	felicitously	when	the	learner	is	
engaged	 in	 the	 construction	 of	 something	 external	 or	 at	 least	 shareable...a	 sand	
castle,	a	machine,	a	computer	program,	a	book.	This	leads	us	to	a	model	using	a	cycle	
of	internalization	of	what	is	outside,	then	externalization	of	what	is	inside	and	so	on.”	
The	 author	emphasizes	the	 difference	 between	 constructionism	 and	 instructionism.	 In	
his	book,	Papert	refers	that:	“I	like	to	formulate	a	major	theoretical	issue	as	“constructionism	vs.	
instructionism”.	This	does	not	suggest	that	instruction	is	bad	or	useless.	Instruction	is	not	bad	
but	 overrated	 as	 the	 locus	 for	 significant	 change	 in	 education.	 Better	 learning	will	 not	 come	
from	 finding	 better	 ways	 for	 the	 teacher	 to	 instruct	 but	 from	 giving	 the	 learner	 better	
opportunities	to	construct.”	(Papert,	1990)	
On	 the	 other	 hand,	 Jerome	 Bruner	 (1999)	 stresses	 the	 importance	 and	 relevance	 of	
the	cognitive	 development	 theories.	 The	 author	 defends	 the	 subject’s	 active	 role	 in	 the	
construction	 of	 knowledge.	 Although	 the	 student	 is	 the	 center	 of	 attention,	 constructivism	
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allows	 for	 the	 social	 construction	 of	 knowledge	 through	 the	 notion	 of	 scaffolding	 technique	
(Wood,	 Bruner	 and	 Ross,	 1976)	 where	 the	 tutor	 can	 structure	 the	 knowledge	 so	 as	 to	 be	
understood	 by	 the	 student,	 i.e.	 each	 matter	 to	 be	 taught	 should	 be	 previously	 structured,	
appropriately	to	the	cognitive	development	of	the	learner.	This	support	structure,	scaffolding,	
“whereby	 the	 tutor	 embeds	 interventions	 within	 learning	 tasks	 that	 that	 are	 suited	 to	 the	
learner’s	capabilities	and	offers	a	step	up	to	next	learning	age”.	(Orr	&	McGuinness,	2014)	
In	turn,	Lev	Vygotsky	(1962)	refers	 important	aspects	of	social	 interaction	in	the	act	of	
learning:	 the	 subject	 only	 develops	 when	 he/she	 participates	 in	 various	 forms	 of	 social	
interaction.	 “Vygotsky	 focused	on	 the	 learner’s	 potencial	 in	 terms	of	 the	difference	between	
what	the	learners	can	currently	do	and	what	is	just	beyond	their	capability	(without	the	help	of	
a	tutor	or	teacher).”	(Orr	&	McGuinness,	2014)	





The	 collaboration	 between	 learners	 is	 also	 analyzed	 in	 the	 Communal	 Construtivism	
theory.	To	Holmes,	Tangney,	FitzGibbon,	Savage	and	Meehan’s	 (2001)	 this	 theory	consists	 in:	
“an	 approach	 to	 learning	 in	 which	 students	 not	 only	 construct	 their	 own	 knowledge	
(construtivism)	as	a	resulto	f	interacting	with	their	environment	(social	constructivism),	but	are	
also	actively	engaged	in	the	process	of	constructing	knowledge	for	their	learning	community”.	








and	connection	between	 the	people	 “connectivism	 is	 the	view	 that	knowledge	and	cognition	
are	 distributed	 across	 networks	 of	 people	 and	 technology	 and	 learning	 is	 the	 process	 of	
connecting,	growing,	and	navigating	those	networks.”		
The	 concept	of	 the	Community,	 considering	 the	 resulting	practices,	is	defined	
by	Lave	and	Wenger	(1991)		
	“In	 using	 the	 term	 community,	 we	 do	 not	 imply	 some	 primordial	 culture-
sharing	 entity.	 We	 assume	 that	 members	 have	 diferente	 interests,	 make	 diverse	
contributions	 to	 activity,	 and	 hold	 varied	 viewpoints.	 In	 our	 view,	 participation	 at	
multiple	 levels	 is	 entailed	 in	membership	 in	 a	 community	 of	 pratice.	 Nor	 does	 the	
term	community	imply	necessarily	co-presence,	a	well-defined,	identifiable	group,	or	
socially	 visible	 boundaries.	 It	 does	 imply	 participation	 in	 an	 activity	 system	 about	
which	participants	 share	understandings	 concerning	what	 they	 are	doing	 and	what	
that	means	in	their	lives	and	for	their	communities.”	
Gee	(2008)	establishes	the	relationship	between	communities	of	practice	and	game.	For	
the	 author,	 the	 game	 is	 the	 social	 setting,	 i.e.	 all	 the	 interactions	 that	 involve	 the	game:	
“Gamers	often	organize	 themselves	 into	 communities	of	practice	 that	 create	 social	 identities	





Egenfeldt-Nielsen	 (2007)	 suggests	 the	 dynamics	 of	 learning	 in	 practice	 communities,	
“you	learn	new	things	by	participating	in	these	communities	and	appreciating	and	negotiating	
that	counts	as	knowledge,	skills	and	attitudes.”	




in	 communities	 of	 practice	 have	 higher	 demands	 on	 teacher	 engagement	 (which,	 strictly	
speaking,	 does	 not	 play	 any	 role	 in	 most	 traditional	 communities	 of	 practice,	 although	 it	 is	
highly	relevant	when	working	with	practice	fields)	than	games	from	earlier	generations.”	
There	 is,	 however,	 a	 continued	 effort	 to	 progressively	 see	 game	 based	 learning	 as	 a	
contribute	 to	 lifelong	 learning,	 “most	 of	 what	 we	 do	 is	 precisely	 about	 learning	 as	 we	 go,	
practicing,	 breaking	 old	 habits,	 learning	 something	 else,	 admitting	 what	 we	 do	 not	 know,	
finding	someone	who	does,	getting	feedback	on	a	work	in	progress,	failing,	trying	again,	failing	




One	 of	 the	 tendencies	in	 certain	 areas	 of	 higher	 education,	 which	 is	 important	 to	
mention	in	this	context,	is	the	use	of	games	as	a	tool	in	the	learning	process.	
In	 the	 context	 of	 informal	 learning,	 learning	 trhough	 games	 is	 analyzed	 by	 several	
authors.	In	our	context,	we	focus	on	serious	games	having	education	in	mind	instead	of	aiming	
on	 recreational	 component	 and	 recreation	 (Miller	 et	 al.	 2011).	 Some	 researchers	 relate	 that	
these	games	allow	a	constructivist	learning,	situated	and	experimental,	which	is	enhanced	with	
the	active	testing	and	immersion	throughout	the	game	(Squire	2008;	Haney	et	al.	2011).	
Bidarra	 et	 al	 adds	 that	 “one	 of	 the	 reasons	 for	 the	 use	 of	 Information	 and	
Communication	Technologies	 in	education	 is	 the	possibility	of	 the	relationship	man-computer	
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allow	 situations	 of	 individualisation,	 favoring	 adjustments	 and	 rhythms	 of	 differentiated	
learning”.	(Bidarra	et	al,	2012)28	
The	whole	game	experience	is	relevant	for	the	player	to	acquire	skills	and	learn	to	apply	










	“We	 understand	 “constructionism”	 as	 including,	 but	 going	 beyond	 what	
Piaget	would	 call	 “constructivism.”	 The	word	with	 the	 v	 expresses	 the	 theory	 that	
knowledge	is	built	by	the	learner,	not	supplied	by	the	teacher.	The	word	with	the	n	
expresses	the	further	idea	that	this	happens	especially	felicitously	when	the	learner	is	








28 	Translation	 from	 the	 original	 reference	 “uma	 das	 razões	 para	 o	 uso	 da	 Tecnologias	 de	 Informação	 e	




Papert	 (1990)	 mentions	 that	 “I	 like	 to	 formulate	 a	 major	 theoretical	 issue	 as	
“constructionism	vs.	 instructionism”.	 This	does	not	 suggest	 that	 instruction	 is	bad	or	useless.	






accumulation	 of	 factual	 knowledge,	 or	 as	 the	 forging	 of	 personal	 identity	 as	 someone	 in	
possession	of	particular	expertise.	Where	the	former	model	predominates,	games	may	be	seen	
as	 something	 of	 a	 distraction.	 If	 education	 is	 seen	 as	 being	 about	 the	 formation	 of	 identity	
however,	 play-like	 approaches,	 and	 the	 rule-based	 play	 of	 game	 settings,	 will	 be	 highly	
relevant.”		




McGonigal	characterizes	 the	 digital	 age	 in	 a	 way	 that	 demonstrates	 and	 justifies	 the	
almost	 automatic	 apprehension	 that	 new	 generations,	 especially	 the	 last	 age	 groups	
demonstrate,	 “most	of	 them	have	had	easy	access	 to	 sophisticated	games	and	virtual	worlds	
their	 entire	 lives,	 and	 so	 they	 take	 high-intensity	 engagement	 and	 active	 participation	 for	
granted.	They	know	what	extreme,	positive	activation	feels	like,	and	when	they're	not	feeling	it,	






lifelong	 learning	 strategies	 based	 on	 the	 “with	 game-based	 learning	 tools	 to	 bridge	 that	 gap	
comes	 the	promise	of	vastly	more	productive	and	engaged	students	and	workers—ones	who	
embrace	learning	rather	than	view	it	as	a	disruptive	burden.”	
Hubbard	 (1991)	 recognized,	 at	 the	 beginning	 of	 the	 1990s,	 the	 potential	 of	 a	game-
based	learning	writing	that	“DGBL	could	become	an	integral	part	of	modern	language	teaching	
methodology”.	Two	decades	later,	in	2011,	Chik	contrasts	Hubbard’s	argument	and	states	that	
“digital	games	are	more	 likely	to	be	 integral	 to	many	people´s	 leisure	consumption	with	their	
roles	in	language	teaching	methodology...	still	questionable”.		
According	 to	 Gee	 (2007),	 in	 the	 last	 five	 years,	 the	 potential	 of	 digital	 games	 in	
education	 has	 been	 pointed	 as	 a	 growth	 sector	 by	 educators	 mainly	 by	 the	 arguments	 of	
involvement,	 but	 also	 because	 it	 attracts	 more	 students	 to	 extra-curricular	 activities	 in	
comparison	with	other	forms	of	media	such	as	television,	films	and	books	(Gee	&	Hayes,	2011).	
The	 research	 of	 digital	 games	 is	 centered	 on	 'play'	 as	 an	 important	 element	 in	 the	
process	 of	 learning	 (Shaffer;	 Squire;	 Halverson	 &	 Ege,	 2005)	 and	 also	 as	 an	 opportunity	 to	
"revisit	core	thinking	around	learning	as	experience"	(de	Freitas	&	Maharg,	2011)	
The	 rhetoric	 associated	 with	 digital	 games	 has	 its	 voice	 in	 the	 anti-school	 speeches	
which	 refer	 that	 “formal	educational	 contexts	and	objectives	often	have	 limited	 relevance	 to	









For	 Prensky	 (2001)	 the	 learning	 based	 on	 games	 (game-based	 learning)	 is	 fun	 and	
engaging	 and	 adds	 that	 “the	 coming	 together	 of	 and	 serious	 learning	 and	 interactive	
entertainment	into	a	newly	emerging	and	highly	exciting	medium	—	Digital	Learning	Games”.		
This	"medium"	has	shown	-	in	multiple	areas	of	teaching-learning	-	such	as	medicine,	the	
military	 industry	 or	 the	 successful	 results	 in	 aviation	related	 to	 the	 use	 of	 games	 and	
simulations.	In	recent	years,	several	studies	were	conducted	to	understand	the	effective	value	
of	 games	 in	 learning,	 in	 the	 broader	 sense,	 for	 various	 age	 levels	 and	 in	 different	 areas	 of	
knowledge,	as	mathematics	(van	Eck	&	Dempsey,	2002),	software	engineering	(Cagiltay,	2007;	
Connoly,	Stansfield	&	Hainey,	2007),	civil	engineering	(Ebner	&	Holzinger	v,	2007),	management	
(Kiili,	 2007),	 computer	 science	 (Patastergiou,	2009),	 geography	 (Tüzün,	Yilmaz-Soylu,	Karakus,	
Inhal	&	Kizilkaya,	2009),	linguistic	(Liu	&	Chu,	2010)	and	science	(Chang,	Peng	&	Chao,	2010).	
In	this	sense,	Prensky	reflects	on	the	need	for	digital	natives	to	receive	new	influences	
and	 new	 forms	 and	 learning	 experiences,	 “we	 see	 the	 Digital	 Natives’	 need	 for	 speed	





The	 need	 for	 reconstruction	 of	 curricula	 and	 its	 adaptability	 is	 analyzed	 by	 several	
authors.	Justin	Boyle	(2013)	makes	the	comparison	between	a	well-designed	game	experience	
and	a	good	curriculum	“a	well-designed	gaming	experience	can	be	compared	closely	to	a	well-
designed	 curriculum.	 Most	 games,	 educational	 or	 otherwise,	 begin	 with	 the	 introduction	 of	
basic	 skills,	 then	 a	 few	 low-intensity	 challenges,	 then	 a	 gradual	 increase	 in	 difficulty	 while	




On	 the	 other	 hand,	 a	 2013study,	 accomplished	 with	 university	 students	 reveals	 that	
students	who	 have	 used	 the	model	 based	 on	 games	 showed	more	motivation	 and	 have	 the	
highest	rating	in	practical	exercises	when	comparison	with	the	traditional	model.	This	study	was	
published	in	Computers	in	Education.	However,	the	students	who	used	the	traditional	methods	




As	 the	 technology	 evolves	 serious	 games	 have	 a	 more	 important	 role	 in	 teaching,	
however,	 my	 study	 demonstrates	 that	 this	 does	 not	 mean	 a	 predominance	 or	 even	 a	
dominance	when	it	comes	to	serious	games.	Despite	this,	we	reinforce	that	this	area	can	play	






There	 are	 different	 scientific	 and	 anthropological	 explanations	 for	 the	 act	 of	
playing.	Huzinga,	1938,	analyzes	this	concept		
	“play	 is	 older	 than	 culture,	 for	 culture,	 however	 inadequately	 defined,	




is	not	play,	 that	 it	must	have	some	kind	of	biological	purpose.	They	all	enquire	 into	
the	why	and	the	wherefore	of	play.“		
The	word	"play"	has	different	meanings	and	varies	from	culture	to	culture.	
	“In	 ancient	 German,	 the	 word	 for	 play	 is	 an	 abstract	 concept	 that	 could	
reference	a	drinking	competition	or	deciding	how	to	kill	someone.	In	English,	it	more	
clearly	indicates	the	exclusion	of	“seriousness”.	In	other	cultures,	the	word	can	be	a	
reference	 for	 sexual	 conduct	 or	 a	 way	 of	 expressing	 laziness.	 Huizinga	 writes,	 “All	
peoples	 play,	 and	 play	 remarkably	 alike;	 but	 their	 languages	 differ	 widely	 in	 their	
conception	 of	 play,	 conceiving	 it	 neither	 as	 distinctly	 nor	 as	 broadly	 as	 modern	
European	languages	do”	(Jeffries,	2010)	
The	 term	 "game"	 is	 used	 in	 different	 contexts	 of	 daily	 life	 and	 in	 various	 scales	 of	
importance	when	refering,	among	others,	the	social,	recreational	or	education	components.	
Games	are	very	popular	for	its	entertainment	component	and	attract	people	of	all	ages.	
With	 the	 advent	 of	 computers	 and	 the	 Internet	 new	 forms	 of	 ludic	 games	 and/or	 education	
have	been	developed.	They	usually	have	a	large	amount	of	information	-	images,	texts,	sound,	




From	 the	 Ancient	 Greece	 games	 until	 today,	 there	 are	 different	 contexts	 and	
controversies	associated	to	their	use.	Sherry	Turkle	stresses	that	“there	has	been	controversy	









I	 could	 understand	 the	 obsession	 with	 imbuing	 them	 with	 powerful	 qualities	 of	
changing	human	behavior	at	a	fundamental	level.	But	this	is	not	the	case.	As	one	of	
the	 more	 recent	 forms	 of	 artistic	 expression,	 games	 and	 their	 interactivity	 are	
providing	 us	 with	 a	 new	way	 to	 explore	 ancient	 themes.	 I	 for	 one	welcome	more	
research	 into	 their	 uniqueness	 and	 their	 potential	 influence,	 as	 has	 already	 been	
profusely	explored	for	the	printed	word,	the	film	and	other	media."	(Crecente,	2013)	
Turkle	 analyzes	 the	power	 of	 games,	 “video	 games	 are	 a	window	onto	 a	 new	 kind	of	
intimacy	 with	 machines	 that	 is	 characteristic	 of	 the	 nascent	 computer	 culture.	 The	 special	
relationship	that	player’s	form	with	video	games	has	elements	that	are	common	to	interactions	
with	 other	 kinds	 of	 computers.	 The	 holding	 power	 of	 video	 games,	 their	 almost	 hypnotic	




-	 present	 conflicting	 arguments.	Many	 games	 have	 a	 high	 complexity	 and	 is	 both	 difficult	 to	




essential.	 However,	 to	 have	 this	 knowledge	 is	 necessary	 a	 deepening	 of	 questions	 such	 as	
“aesthetic	 norms,	 genre	 conventions,	 ideological	 biases,	 and	 codes	 of	 representation”.	 In	
his	doctoral	 thesis,	 Squire	demonstrates	 the	potential	of	a	 strategy	game	called	Civilization	 III	
but	reports	the	need	for	some	guided	activities	to	achieve	the	desired	results.	
The	guided	activities,	in	the	words	of	Squire,	can	benefit	with	an	intrinsic	knowledge	of	
the	 programming	 level	 of	 the	 game	 itself.	 In	 this	 sense,	 Turkle	 reflects	 on	 learning	 games	
programming	as	a	child:	“when	you	play	a	video	game	you	are	a	player	in	a	game	programmed	
by	someone	else.	When	children	begin	to	do	their	own	programming,	they	are	not	deciphering	
somebody	 else’s	 mystery.	 They	 become	 players	 in	 their	 own	 game,	 makers	 of	 their	 own	
mysteries,	 and	 enter	 into	 a	 new	 relationship	with	 the	 computer,	 one	 in	which	 they	 begin	 to	
experience	it	as	a	kind	of	second	self.”	(Turkle,	1984)	
This	 comparison	 of	 "second	 life"	 is	 also	 made	 by	 Jenkins	 when	 laying	 down	 the	
comparison	between	game	and	theater	“games,	like	theatre,	turn	the	mirror	to	our	natures,	to	
paraphrase	Shakespeare”	(Jenkins,	2013)		
The	 logic	 of	 the	 theatrical	 game,	 hero	 versus	 opponent,	 believing	 that	 what	 is	 being	
showed	 is	 true	 it’s	 the	basis	 for	 the	 creation	of	 a	 game	narrative.	 The	 creation	of	 a	 sense	of	
immersion	follows	these	same	parameters:	“One	of	the	keys	to	an	effective	virtual	world	is	for	
the	user	to	be	able	to	“suspend	disbelief”.	That	 is,	 the	user	must	be	able	to	 imagine	that	the	
world	portrayed	is	real,	without	being	jarred	out	of	that	belief	by	the	world’s	behaviour”	(Bates,	
1992).	Since	the	time	of	SpaceWar	that	we	believe	in	the	representation	of	elements	on	a	black	
screen.	 This	 screen	is	 the	interaction	 space,	 which	 makes	 us	 trust	 the	 "make	 believe".	 This	
interaction	 is	 based	 on	 anthropomorphic	 empathy,	 i.e.	 we	 understand	 the	 interactive	
environment	“as	whole	computing	system	which	manifests	a	dialog	between	the	user	and	the	
machine”	(Primo,	2005)29.	This	 interaction	with	an	environment	of	"make	believe"	 is	 found	to	
be	 intrinsically	 associated	 with	 empathy,	 i.e.	 the	 ability	 to		 “putting	 yourself	 in	 the	 place	 of	
																																																						




another,	 seek	 understands	 it	 up	 to	 feel	 what	 he	 feels	 (...)	 this	 is	 what	 allows	 us	 to	 express	
emotions	in	theater,	or	at	the	cinema”	(Denigot,	2005:31-32)30.	
It	 is	 essential	 to	highlight	 that	 games	have	always	had	a	 long	and	 contiguous	
history	in	the	development	of	almost	every	culture	and	society,		
	“as	 a	 civilization	 becomes	 more	 complex,	 more	 variegated	 and	 more	
overladen,	 and	 as	 the	 technique	 of	 production	 and	 social	 life	 itself	 become	 more	
finely	 organized,	 the	 old	 cultural	 soil	 is	 gradually	 smothered	 under	 a	 rank	 layer	 of	
ideas,	systems	of	thought	and	knowledge,	doctrines,	rules	and	regulations,	moralities	
and	 conventions	which	 have	 lost	 all	 touch	with	 play.	 Civilization,	we	 then	 say,	 has	
grown	more	serious;	it	assigns	only	a	secondary	place	to	playing.	The	heroic	period	is	
over,	and	the	agonistic	phase,	too,	seems	a	thing	of	the	past.”	(Jeffries,	2010)	










Native	 American	 tribes	 north	 of	 Mexico	 (Culin,	 1907),	 while	 Johan	 Huizinga	 explored	 the	








“Our	 primary	 problem	 is	 that	we	 have	 little	 theory	 on	which	 to	 base	 our	 efforts.	We	
don´t	really	know	what	a	game	is,	or	why	people	play	games,	or	what	makes	a	game	great...	We	
need	 to	 establish	 our	 principles	 of	 aesthetics,	 a	 framework	 for	 criticismo,	 and	 a	 model	 for	
development...	“	(Crawford,	1982)	
Chris	Crawford,	writes,	 in	1982,	 about	his	 concern	as	 a	computer	 games	designer	 and	









decision-makers	 seeking	 to	 achieve	 their	 objectives	 in	 some	 limiting	 context.	 A	 more	
conventional	definition	would	say	that	a	game	is	a	context	with	rules	among	adversaries	trying	
to	win	objectives.	We	are	concerned	with	serious	games	in	the	sense	that	these	games	have	an	
explicit	 and	 carefully	 thought-out	 educational	 purpose	 and	 are	 not	 intended	 to	 be	 played	
primarily	for	amusement.”		
However,	 the	 term,	 as	 is	 currently	 used,	 was	 first	 used	 in	 2002	 by	 Serious	 Game	
Initiative.	 This	 initiative	 dedicated	 to	 serious	 games	 was	 developed	 in	 the	 United	 States	
by	David	Rejeski	and	Ben	Sawyer.	Only	after	this,	has	the	movement	of	serious	games	advanced	
to	Europe,	in	particular,	to	the	United	Kingdom.	This	initiative	deals	with	the	use	of	this	type	of	






















Reality	 is	 Broken,	 McGonigal	 says	 that	 games	 may	 help	 children	 develop	 concepts	 and	
capabilities	 needed	 to	 solve	 everyday	 problems,	 i.e.	in	 certain	 circumstances	 games	can	 help	
people	win	specific	skills.		












Educators	are	also	beginning	 to	 recognize	 the	potential	os	using	games	 in	educational	
context,	“Educators	are	increasingly	recognizing	the	potential	of	using	digital	games	to	engage	




Some	types	of	games	hold	 in	 them	principles	and	models	 that	are	seen	as	potential	 to	
be	explored	by	educators.	The	correlation	between	theory	and	practice	allows	you	to	create	an	
environment	where	 learning	can	be	demonstrated	 in	 the	context	of	use.	This	means	that	 the	
use	of	serious	games,	when	they	are	well	conceptualised	and	constructed,	can	create	a	sense	of	
immersion.	 Belotti	 et	 al	 (2010)	 report	 that	 “good	 SGs	 challenge	 players	 sense	 immersive	
situations,	providing	concrete,	compelling	contexts	where	the	player	gets	concretely	 involved.	
This	 is	 important	to	motivate	 learners	and	also	to	show	the	concrete	relevance	to	everyone’s	
life	of	subjects	(e.g.,	maths	and	physics)	that	are	frequently	considered	as	cold	and	abstract,	but	
whose	 applications	 to	 improve	 our	 understanding	 (and	 prediction)	 of	 the	 world	 and	 its	
processes	are	surprising	and	give	satisfaction	to	students.“		
In	the	MIT	article	on	games	and	education	there	are	several	examples	of	games	for	the	
educational	 context,	 as	 is	 the	case	of	Zoo	Scene	 Investigators,	Palmagotchi,	Racing	Academy,	




appear	 on	 the	 list	 referred	 above.	 The	 distinction	 and	 emergence	 of	 different	 categories	 of	






Advergaming	 is	 a	 popular	 form	of	 advertisement	 that	 delivers	 commercial	messages	 through	
games”.	(Belloti	et	al,	2010)	
Pernin,	Michaux,	Mandran	&	Mariais	(2012)	indicate	the	importance	of	game	principles	
such	as	 competition,	 individual	 challenge,	 collaboration	and	 recognition	by	 the	others.	 These	




with	 simple	 and	 easy	 forms	 to	 publish	 (Torrente,	 Del	 Branco,	 Marchiori,	 Moreno-Ger,	 &	
Fernández-Manjón,	2010;	Overmars,	2004)		
However,	 it	 is	 important	 to	 highlight	 that	 there	 are	 opposite	 views	 who	 criticize	the	
fragmentation	of	this	study	area	(Ke,	2009).	The	attempts	of	categorization	on	this	field	of	study	
have	been	developed	by	several	authors,		
	“O´Brien	 (2011)	 attempted	 similar	 categorisation	 for	 serious	 games	
distinguishing	 linear	 games,	 competitive	 games,	 strategy	 games	 and	 role	 playing	
games	and	tried	to	realte	these	game	genres	to	the	different	cognitive	functions	that	






Kickmeier-Rust,	 Peirce,	 Conlan,	 Schwarz	 ,Verpoorten	 &	 Albert	 (2007)	 introduced	 the	






● Activity:	 between	 active	 and	 inactive	 games.	 For	 example,	 action	 games	 and	
game	rooms	where	the	action	is	passive	(resembles	a	video).	
In	the	school	environment	for	a	game	to	succeed	it	 is	necessary	to	contain	some	basic	
characteristics,	 “a	 serious	 game	needs	 to	 be	 active,	 experiential,	 problem-based	 and	 provide	
immediate	 feedback	 (Boyle,	 Connoly	&	Hainey,	 2011).	 Serious	 games	must	 be	 enjoyable	 and	
motivate	individuals	to	play	until	they	reach	mastery.”	(De	Glória	et	al,	2014)	
The	educational	component	is,	thus,	 in	the	context	of	these	characteristics,	one	aspect	
to	highlight.	We	should	also	note	 that	 the	creation	of	 content	and	software	adapted	 to	each	







Student	 learning	 is	 a	 central	 factor	 in	 the	 context	 of	 the	 serious	 gaming.	 The	 field	 of	
serious	games	covers	several	thematics	(Gredler	1992,	2004;	Rieber	2005).	The	tools	used	are,	
in	 turn,	 interdisciplinary	 “very	 different	 disciplines	 are	 involved	 like	 text	 writing,	 software	
development,	 artificial	 intelligence,	 graphics	 design,	 video	 production,	 marketing,	 sales	 and	
many	others.”	(Westera	et	al,	2008)	
Authors	 such	 as	 Clark	 (2003)	 speak	about	 the	 difficulties	 and	 concerns	 for	 the	 use	 of	
serious	games	in	education	and	training.	Clark	defends	that	the	objectives	and	characteristics	of	
the	 games	 and	 the	 learning	 objectives	 may	 conflict	 “The	 ‘suspension	 of	 disbelief’,	 typically	
happening	 in	 a	 game,	 may	 negatively	 influence	 the	 learning	 processes.	 Certain	 socio-
demographic	groups	may	feel	excluded	and	frustration	may	be	created	by	usability	issues	and	
competition.	 There	 is	 a	 risk	 of	 stressing	 extrinsic	 motivation	 towards	 an	 educational	 topic	




gives	 as	 example	 the	 lack	 of	 game	 integration	 in	MOOC		 “the	 use	 of	 serious	 games	 remains	
largely	stand-alone,	 lacking	 interoperability	of	data	models,	and	 failing	 to	adequately	support	
self-paced	 learning	 outside	 of	 facilitated	 exercises.	 In	 addition	many	 serious	 games	 lack	 the	
ability	to	detect	the	users’	contexto	and	therefore	cannot	personalize	instruction	very	well.		Nor	
do	many	 serious	games	 in	use	 scale	up	 to	 train	 thousands	of	 learners	at	any	given	 time	as	a	
Massively	Open	Online	Course	(MOOC)	would.“	(Raybourn,	2014)	
Different	actions	should	be	taken	in	account	in	the	near	future	with	a	view	to	integrate	







In	 this	 context	 it	 is	 important	 to	mention	 that	 one	 of	 the	 definitions	 for	 game-based	
learning	 is	 “it’s	 about	 making	 learning	 engaging	 Instructional	 content	 is	 blurred	 with	 game	
characteristics	 Computer	 games	 offer	 a	 programmed	 environment	 by	which	 the	 student	 can	
play,	experiment,	and	learn	from	mistakes	and	feedback...”	(Pivec	at	al,	2003)	
Some	 authors	 refer	 that	 “game-based	 learning	 can	 be	 defined	 as	 a	 computer-based	
learning	 methodology	 intended	 for	 educational	 purposes	 that	 supports	 student	 -	 centred	
learning	in	a	significant	way”	(Sica,	Delli	Veneri,	&	Miglino,	2011).	
For	 Remmele	&	Whitton	 (2014)	 “the	 game-based	 literature	 focuses	 on	 positive	 social	
game-playing	behaviours,	such	as	community-building	and	sharing”.		
According	 to	a	 study	conducted	by	Games	and	Learning	Publishing	Council	 (Joan	Ganz	
Cooney	Center),	 the	 use	 of	 games	 in	 the	 classroom	 is	 increasing.	Din	Heiman	 (2014),	 on	 the	
same	 study,	 reveals	 that	 “We’ve	 learned	 that	 if	 you	 provide	 teachers	 a	 place	 to	 find	 quality	


















a	 structure	with	 rules,	 objectives,	 feedback,	 competition,	 challenges,	 opposition,	 interaction,	
representation,	history	(non-linearity).	
These	characteristics	allow	a	different	and	appropriate	learning	strategy	to	the	current	




or	any	 type	of	 training	 for	 that	matter?	 It’s	boring.	 It’s	not	challenging.	People	 lose	
interest	 quickly.	 Yet,	 it	 doesn’t	 have	 to	 be	 like	 that.	 There	 are	 lots	 of	 tools	 and	
techniques	 we	 use	 when	 we	 design	 e-learning	 to	 make	 it	 relevant	 and	 effective.	
Games	 are	 definitely	 among	 them.	 (...)	 What	 it	 does	 mean	 is	 using	 competition,	
problem-solving,	 story-telling,	 socialising	 and	 exploration	 to	 stimulate	 and	 enhance	
learning.	Now	that’s	not	as	easy	as	it	might	sound.”	(Gould,	2013)	
The	use	of	game	elements	may	constitute	an	attempt	to	respond	to	the	expectations	of	
making	 teaching	more	 interactive.	 The	 requirements	 of	 "digital	 natives"31,	 a	 term	 coined	 by	
Mark	 Prensky	 is	 explicit	 with	 regards	 to	 learning.	 Some	digital	 natives	 demonstrate	forms	
of	disinterest	torwards	the	instruction/traditional	teaching	and	prefer	to	get	 information	from	








	“On	 the	 other	 hand,	 many	 DGBL	 proponents	 have	 been	 vocal	 about	 the	 dangers	 of	
“academizing”	(“sucking	the	fun	out	of,”	as	Prensky	would	say)	games.	This	is	partly	the	result	
of	our	experiences	with	 the	edutainment	software	of	 the	 last	decade	or	 so,	which	 instead	of	





apply	 them	 in	 a	 real	 life	 context,	 so	 that	 is	 able	 to	 get	 the	 user	 (i.e.,	 the	 students)	
involved	in	a	positive	way.	
















● The	 students'	 expectations.	Digital	 natives	 grew	up	with	 computer	 games.	 The	
time	 spent	 during	 the	 game	 can	 be	 considered	 an	 opportunity	 to	 learn,	 and	 the	 different	
learning	opportunities	may	be	present	in	games	with	distinctive	characters.	The	simulation	can	
be	considered	as	the	heart	of	the	game	“Digital	simulations	provide	a	learning	environment	in	
which	 the	student	can	practice	difficult,	exacting,	 life	 -	 threatening,	or	mission	 -	 critical	 skills.	
(...)	we	are	 reminded	 that	 it	 is	 often	 the	quality	 of	 the	 insight	 rather	 than	 the	 fidelity	 of	 the	
representation	that	most	often	determines	the	appeal	of	a	game.	This	explains	the	continued	
popularity	 of	 games	 such	 as	 Go,	 Chess,	 Bridge,	 Monopoly,	 and	 other	 board	 games.	 High	 -	
fidelity	 simulations	 paired	 with	 gameplay	 dynamics	 and	 competitive	 game	 elements	 can	
increase	student	engagement	and	enhance	learning.“	(idem)	
● Data	 analysis:	 games	 are	 a	 constant	 interaction	 and	 can	 help	 in	 obtaining	









● Mobile	 devices:	 the	 access	 to	 mobile	 devices	 has	 been	 increasing	 among	
students.	 The	 use	 of	 the	 QR	 code,	 geotagging,	 online	 check-in	 and	 accelerometers,	 are	
characteristics	 that	encourage	 the	use	of	games	 in	 the	educational	 context.	The	use	of	 these	
tools	can	improve	the	use	of	games	and	make	the	experience	more	enjoyable.		








1. Many	 of	 the	 games	 proprietary	 from	 one	 institution	 and	 can	 not	 be	 used	 by	
others	(proprietary	software);	




4. The	 development	 of	 a	 serious	 game	 involves	 a	multidisciplinary	 team	 and	 can	
not	have	only	the	content	provided	by	the	teacher	or	expert;	
5. Without	 having	 the	 right	 channel	 for	 the	 creation	 and	development	of	 serious	
games	is	difficult	for	teachers	to	find	games	with	the	necessary	characteristics	to	
use	in	the	classroom	context;		
6. The	 cost	 for	 the	 development	 of	 a	 game	 continues	 to	 be	 very	 high	 (Epper,	
Derryberry	e	Jackson,	2012).	
It	 is	 also	 important	 to	 highlight	 that	 the	 use	 of	 different	 elements	 in	 the	 learning	
environment	have	been	used	in	order	to	motivate	students	to	learn.	The	use	of	videos,	sounds,	





fun	 inherent,	 the	 involvement	 in	 the	 game	 and	 the	 storyline	 of	 the	 game	 itself.	 The	 act	 of	
playing	 is	per	 se	 immersive:	 to	 do	 something,	 to	 think	 and	 analyze,	 and	 to	 take	 decisions	 is	
challenging	(physically,	intellectually	and	emotionally).	
In	gaming,	students	have	an	active	role	in	the	performance	of	tasks	and	the	acquisition	
of	skills,	 instead	of	reading	and	 listening	passively.	As	they	go	and	proceed	 in	the	game,	they	
are	 at	 the	 same	 time	 completing	 the	 different	 levels	 of	 learning.	 They	 become	 personally	
involved:	 the	 projection	 of	 themselves	 into	 the	 game	 environment	 helps	 them	 to	 be	 more	
motivated	in	the	process.	
In	 this	 regard,	 Prensky	 (2001)	 mentions	 that	 there	 are	 changes	 in	 the	 cognitive	 and	
learning	styles	of	digital	natives,	result	of	the	technology	influence	of	the	use	of	games	in	their	




















around”.	 Also	 Tapscot,	 quoted	 by	 Prensky,	 refers	 that	 children	 from	 the	 native	 digital	
generation	 receive	 and	 codify	 the	 information	 in	 different	 ways:	 multiple	 sources	 and	 less	














Another	 structuring	 element	 of	 Prensky’s	 analysis	 relates	 to	 the	“connectivity”	 in	
contrast	 with	 the	"standalone".	For	 the	 author,	the	 digital	 natives	 were	 accustomed	 to	 be	
connected	 with	 the	 world:	 email,	 instant	 messaging,	 games	 with	 multiple	 users,	 chats	 and	
forums.	In	the	words	of	Prensky,	“The	Games	Generation’s	connectedness	is	both	synchronous	






In	 this	 sense,	 first	 as	 a	 result	 of	 connectivity,	 and	 second,	 according	 to	 Prensky,	 the	
digital	 natives	 tend	 to	 think	 differently	 on	 how	 to	 access	 information	 and	 solve	 problems.	




of	 confrontation,	 dealing	 with	 complex	 emotion".	 And	 she	 adds	 that	 relations	 mediated	 by	





We	 romance	 the	 robot	 and	become	 inseparable	 from	our	 smartphones.	As	 this	happens,	we	
remake	 ourselves	 and	 our	 relationships	 with	 each	 other	 through	 our	 new	 intimacy	 with	
machines”.	
Another	aspect	analyzed	by	Prensky	is	the	difference	between	play	and	work.	“Members	
of	 the	Games	Generation	are	often	derived	 in	 the	press	as	 intellectual	 slackers,	but	 in	 reality	
they	are	very	much	an	intellectual-problem-solving-oriented	generation”.		
The	use	 of	 puzzles,	 memory	 games,	 LEGO	 construction,	 among	 others,	 can	 be	
understood	as	ways	to	play,	when	 in	reality,	 they	are	methods	of	 resolving	problems	and	real	
issues.	The	capacity	of	abstraction	is	fundamental	for	the	resolution	of	problems	and,	by	using	
these	 tools,	 achieve	 the	 goals	 proposed.	Kilkku	 (2014)	 refers	 that	 in	 the	 case	 of	 LEGO,	 the	
objective	 is	 to	 achieve	 a	 solution	 to	 the	 initial	 problem	 “the	 problems	 can	 be	 engineering	
problems,	in	which	the	students	receive	different	shapes	of	bricks,	or	they	can	be	collaboration	
problems,	 in	 which	 the	 students	 receive	 different	 colors	 of	 bricks.	 The	 number	 of	 students	
participating	 in	 a	 task	 can	 differ,	 as	 long	 as	 there	 are	 unique	 shape	 or	 color	 combinations	
available.”		
However,	as	Carbonaro	et	al	(2004)	highlight,	the	use	of	these	tools	can	be	a	disparate	
topic	 of	 the	 idea	 of	 learning	 only	 with	 technology	 “for	 many	 teachers	 and	 educators,	 this	
requires	 a	 conceptual	 shift	 away	 from	 the	 idea	 of	 learning	 from	 technology,	 often	 found	 in	
traditional	computer-assisted	 instruction,	 toward	a	viewpoint	of	 learning	with	 the	 technology	
that	 is	 consistent	 with	 the	 "Mindtools"	 approach	 to	 problem-solving	 advocated	 by	 Jonassen	
(2000)”	
Thus,	 the	challenge	is	 to	 realize	 the	mechanics	 of	 games	 as	 a	 form	of	work,	 i.e.	 some	
strategies	and	problem	resolution	that	can	be	used	to	streamline	the	working	method.	
Finally,	one	 of	 the	 aspects	 that	 Prensky	 refers	 when	 analyzing	 the	changes	 that	




to	 include	 in	 work	 environments	 the	 concept	 of	 fantasy	 “companies	 already	 run	 by	 Games	
Generation	 individuals	 generally	 have	 much	 more	 informal	 settings,	 and	 often	 have	 special	
rooms	for	games,	miniature	golf,	and	“fun”	activities.	Microsoft’s	“campus”	is	full	of	indoor	and	
outdoor	play	opportunities.”	(Prensky,	2001)			
Moreover,	 these	 game	 opportunities	 can	 increase	 the	 degree	 of	 creativity	 and	
imagination.	For	example,	some	labs	use	LEGO	in	their	workrooms	to	resolve	complex	issues	of	
objects,	 software,	or	web	sites	construction,	etc.	 It	 is	a	model	 that	uses	LEGO	Serious	Play	 in	











all.	Secondly,	 there	 is	sustained	motivation	to	continue	to	participate	 in	the	game,	commonly	
termed	engagement”.		
Thus	we	can	say	that	motivation	for	a	player	can	be	understood	through	the	process	of	






“ability	 that	 humans	 have	 to	 participate	 in	 actions	 in	 a	 context	 of	representation”.	 (Correia,	
n/d)33		
This	need	for	participation	is	justified	by	the	empathy,	which	the	player	feels	in	relation	
to	 the	 game.	 Lankoski	 (2007)	 refers	 (on	empathy)	 that	 “Games	 with	 anthropomorphic	
characters	can	widen	the	range	of	means	to	infect	affects	to	players:	they	can	employ	empathy.	
With	 empathy	 I	 mean	 processes	 that	 puts	 ones	 affects	 in	 relation	 to	 another’s	 affects,	
regardless	if	another	is	person	or	character	from	film	or	game”.	The	player	feels	involved	in	the	
game	 dynamics,	 being	 a	 participant	 actor	 that	 reacts	 to	 attributes,	 challenges	 and	 effects	
throughout	the	game.	These	characteristics	allow	a	greater	involvement	in	the	game.	






dereived	 from	 the	 particpation	 itself	 (Malone,	 1981;	 Malone	 &	 Lepper,	 1987).	
Malone	 (1981)	proposed	 that	 the	primary	 factors	 that	make	an	activity	 intrinsically	
motivating	 are	 challenge,	 curiosity	 and	 fantasy	 and	 specifically	 applied	 this	
framework	 to	 the	 design	 of	 computer	 games.	 It	 has	 been	 shown	 that	 those	 with	
intrinsic	motivation	 to	 learn	 the	material	 are	more	 likely	 to	 “stay	with	 it”.	 Intrinsic	










must	 then	 remain	 engaging	while	 teaching	 an	 appropriate	 “real-world”	 lesson	 of	 some	 kind.	
Considering	the	general	difficulty	in	teaching	them	to	play	and	to	also	motivate	them	to	learn	
external	content	is	doubly	challenging”.	
The	 ability	 of	 conceptualisation	 and	 development	 of	 serious	 games	 is	 the	 point	 of	
analysis	to	evaluate	motivation.	The	use	of	the	right	software	and	hardware	to	fit	the	needs	is	
essential	 to	 the	 player’s	 motivation.	 The	 interaction	 between	 the	 player	 and	 the	 fictional	
characters	of	the	game	is	also	a	very	important	factor.		
Aristotle	in	his	Ars	Poetic	(16th	century	IV	A.C.)	defines	empathy.	This	necessarily	implies	





voice	 recognition	 and	 natural	 language	 processing	 in	 order	 to	 create	 an	 environment	 that	 is	
more	intuitive.	Blasko,	Lum,	White	&	Drabik	(2014)	add	that	there	is	a	smooth	construction	in	
the	communication	between	player	and	 fictional	character	“when	the	 learner	 is	engaged	 in	a	





The	 recognized	 "scaffolding”,	 pointed	 by	 authors	 Blake	 et	 al	 (2014),	 is	 a	 base	 for	
knowledge	construction	as	a	player/student.	Vygotsky	(1978)	considers	that	the	students	need	
to	 be	 guided	 in	 the	 application	 of	 their	 knowledge.	 Note	 that	 this	 support	 should	 be	 in	
accordance	with	the	needs	of	the	students	and	with	autonomy	as	a	goal	“diminishing	coaching:	
learning	 is	 promoted	 when	 learners	 are	 guided	 in	 their	 problem	 solving	 by	 appropriate	
	
	 100	








to	 allow	any	 learner	 to	 collect	 badges	 from	multiple	 sites,	 tied	 to	 a	 single	 identity,	 and	 then	
share	them	out	across	various	sites,	including	personal	blogs	to	social	networking	channels.	It	is	






as	a	personal	website,	 social	network	or	on	a	blog,	 “a	 collection	of	badges	 can	 function	as	a	
distributed	portfolio	that	may	eventually	be	accessible	from	a	variety	of	social	media	sites,	such	
as	LinkedIn,	Facebook,	and	Google	Plus.	When	badges	serve	as	part	of	a	résumé	or	portfolio,	
they	 tell	 prospective	 employers	 a	more	 detailed	 story	 about	 the	 projects	 and	 activities	 that	
define	a	student’s	learning,	including	both	the	hard	and	soft	skills	that	were	acquired.”(Jackson,	
2013)		
With	 this	 "digital	backpack"	and	 the	demonstration	of	badges,	one	 seeks	 to	 recognize	
the	capabilities	 that	are	not	easily	assessed	on	a	scale	of	 traditional	 teaching.	These	acquired	




EDUCAUSE	website	 refers	 that	 these	medals	of	 learning	 “offer	 talking	points	 for	a	 job	
interview,	opening	a	friendly	dialogue	between	a	manager	and	an	interviewee	and	allowing	the	










Foundation	and	Mozilla.	 In	2012,	 in	 the	badges	competition	 for	Lifelong	Learning,	 there	were	
over	2	million	dollars	in	research	scholarships	for	the	development	of	innovative	systems	using	
badges.		
With	 the	construction	of	new	usage	models	 for	badges	 it	 is	expected	 that	 the	 idea	 to	
deliver	 a	 symbolic	 'prize'	 by	 the	 goals	 achieved	 can	 positively	 influence	 the	 involvement	 and	
learning.	 For	 example,	 the	 badges	 can	 provide	 focus	 on	 objectives,	 more	 challenging	 tasks,	
better	educational	performances,	power	of	choice	and	authenticity	(Dickey	2005).	
Caryn	Swark	refers	that	“badges	are	just	another	form	of	grading,	or	-	worse	-	extrinsic	





However,	 Resnick	 denotes	 that,	 “the	 problem,	 for	 me,	 lies	 in	 the	 role	 of	 badges	 as	













motivation	 relationship	 between	 badges	 and	 motivation	 for	 low	 performing	 students	 was	
limited	 to	 participatory	 badges.	 Skill	 badges	 earned	 by	 the	 low-performing	 students	 did	 not	











reputation	 with	 some	 educationalists	 as	 a	 useful	 supplementary	 approach	 for	 teaching	 and	
learning.	 Two	 important	 issues	 for	 serious	 games	 application	 developers	 and	 educationalists	
are	 how	 the	 learning	 is	 assessed	 and	 how	 assessment	 is	 integrated	 into	 a	 serious	 games	
application.”	(Conolly	et	al,	2013)	
Michael	and	Chen	refer	that	“serious	games	like	every	other	tool	of	education	must	be	
able	 to	 show	 that	 the	 necessary	 learning	 has	 occurred.”	 Bellotti	 (2013)	 acrescenta	 que	 “for	
serious	games	 to	be	 considered	a	 viable	educational	 tool,	 they	must	provide	 some	means	of	
testing	and	progress	 tracking	and	 the	 testing	must	be	 recognizable	within	 the	 context	of	 the	
education	or	training	they	are	attempting	to	impart.”		




and	what	 is	 being	 done	 in	 the	wrong	way.	 “Almost	 all	 games	 already	 provide	 forms	 of	 both	




revision.	 “This	 interaction	 occurs	 quickly	 and	 in	 the	 course	 of	 the	 game	 with	 immediate	
feedback.	The	games	that	are	not	engaging,	per	standard	are	not	motivators.	Good	games	that	
require	 constant	 action	 on	 the	 part	 of	 the	 player	 and	 with	 constant	 feedback	 are	
more	motivating	for	the	student".	(Van	Eck,	2006)34			








	“generally	 speaking,	 assessment	 can	 be	 described	 as	 either	 (i)	 summative	
whereby	 it	 is	 conducted	 at	 the	 end	 of	 a	 learning	 process	 and	 tests	 the	 overall	
achievements,	and	(ii)	formative	whereby	it	is	implemented	and	present	throughout	
the	 entire	 learning	 process	 and	 continuously	 monitors	 progress	 and	 failures.	With	
respect	 to	 serious	 games,	 it	 has	 been	 suggested	 that	 formative	 assessment	 is	
particularly	useful	 and	 should	be	used	particularly	given	 that	 such	assessments	 can	
be	incorporated	in	to	the	serious	game	becoming	part	of	the	experience,	in	particular	
through	appropriate	user	feedback.”	
Also	 the	 idea	 of	 progression	 is	 part	 of	 games,	 as	 is	 the	 case	 of	 the	 design	 and	
development	of	the	different	stages	and	levels	of	a	game	“the	idea	of	progression	too,	where	
academic	 assessement	 gradually	 raises	 the	 bar	 to	 improve	 students’	 performance	 over	 the	
longer	term	(e.g.	harder,	or	more	critical,	or	more	reflective,	skills	are	required	as	the	course	or	
academic	level	progresses)	has	an	almost	direct	parallel	in	certain	games	using	levels	or	stages	
of	 increasing	 difficulty,	 where	 players	 are	 tested,	 and	 rewarded,	 at	 a	 higher	 level,	 asthey	
progresso	through	the	game.”	(idem)	
The	use	of	 games	with	 the	exploration	of	 all	 its	 structuring	elements	
can	be	a	way	 to	 rethink	 the	design	of	 the	evaluations	 in	order	 to	make	 the	
evaluation	more	interesting		
“the	 use	 of	 games	 concepts	 as	 a	 way	 to	 rething	 assessement	 design	 and	
make	 it	 more	 relevant	 and	 useful	 for	 students	 is	 a	 compeling	 one,	 moving	 on	 for	
simple	 pointsification	 and	 approaching	what	might	 be	 termed	 implicit	 assessment:	
assessement	that	is	woven	into	the	subject	and	student´s	activities	so	closely	that	it	
becomes	a	natural	part	of	 the	activity.	 (...)	Full	 implicit	assessment	can	be	obtained	
when	 games-based	 approaches	 are	 applied	 to	 the	 course	 as	 a	 whole,	 assessment	
included.	 More	 than	 a	 combination	 of	 game-based	 learning	 and	 traditional	




However,	 Michael	 and	 Chen	 (2005)	 refer	 that	 the	 full	 use	 of	 the	 player’s	 evaluation	
process	 in	order	to	 verify	 the	 degree	 of	 learning	 with	 the	 game	 is	 very	 low.	And	 add,	 “The	
information	 logged	 can	 be	 used	 to	 assist	 teachers	 with	 their	 assessments	 of	 the	 students.	
Teacher	evaluation	is	a	combination	of	both	completion	assessment	and	in-process	assessment.	
Despite	the	predictions	(or	fears)	of	some,	serious	games	aren't	going	to	be	replacing	teachers	
anytime	 soon,	 and	probably	 never.	 To	 that	 end,	 serious	 games	 should	 include	 tools	 to	 assist	







In	 the	 first	 phase	 of	 this	 study	we	 have	 reviewed	 the	 literature	 analyze	 the	 different	
strategies	 for	 the	use	of	 e-learning	 and	game	based	 learning.	 The	 literature	 review	aimed	 to	
analyze	 the	 digital	 (r)evolution	 both	 in	 the	 prism	 of	 communication	 and	 in	 the	 prism	 of	
education,	as	we	consider	that	when	it	comes	to	digital	learning	both	are	inseparable.		
In	 a	 second	 phase	we	 proceeded	 to	 the	 description	 of	 the	 different	 case	 studies	 and	
respective	 development	 phases:	 concept,	 implementation,	 analysis.	 We	 intended	 to	
demonstrate,	 in	a	descriptive	way,	all	 the	elements	necessary	to	clarify	 the	complexity	of	 the	
object	of	study.	
In	 this	 third	phase,	we	will	 progress	 to	 the	descriptive	analysis	of	 the	 case	 study	and,	





The	use	 of	measures	 of	 analysis	 in	 digital	 learning	 has	 been	 the	 target	 of	 an	 array	 of	
approaches	 and	 perspectives	 (Peraya	 &	 Charlier,	 2007;	 Reigehuth,	 1999;	 Reeves,	 2006,	
Coutinho,	2005).		
In	 a	 field	where	 the	 qualitative	 method	 used	 to	 be	 the	 primary	 analysis,	 it	 is	 now	
considered	 necessary	 to	 include	 other	 traditional	 methods	 of	 research:	 as	 is	 the	 case	 of	
quantitative	methods	or	mixed	methods	(qualitative	and	quantitative).		
Authors	 such	 as	 Salomon	&	Clark,	 1977;	Winn,	 1989;	 Clark	&	 Sugrue,	 1991;	 Salomon,	






This	 mixed	 methodology	 corresponds	to	 the	 possibility	 of	 having	 different	 methods	 from	
different	theoretical	frameworks	to	coexist.	Bernstein	(1996)	explains		
	“We	 are	 all	 models	 -	 some	 are	 more	 explicit	 than	 others;	 all	 we	 use	
principles	 of	 description	 -	 again	 some	 are	 more	 explicit	 than	 others;	 all	 we	 have	










• Qualitative	 research	 is	 "descriptive".	 The	 description	must	 be	 rigorously	 and	 a	





utilizamos	 princípios	 de	 descrição	 –	 novamente	 alguns	 são	mais	 explícitos	 do	 que	 outros;	 todos	 estabelecemos	
















before	starting	 field	work,	 in	which	 the	objectives	and	procedures	 for	 research	
are	described	in	detail;	
• The	preparation	 for	 the	plan	 should	 be	preceded	by	 a	 review	of	 the	pertinent	
literature	 available,	 essential	 not	 only	 for	 the	 definition	 of	 the	 real	 work	













be	 representative	 of	 the	 population	 under	 study,	 so	 that	 results	 can	 be	





different	 responses	 according	 to	 the	 subject;	 a	 large	 number	 of	 variables	 difficult	 or	 even	










analyzes	and	possible	 solutions	 resulting	 from	 the	combination	of	 the	different	methods	and	







Research	design	 is	 an	 important	element	 to	define	at	 this	 stage.	As	 stated	previously,	
the	 literature	 review	 was	 a	 fundamental	 element	 of	 the	 research	 methodology	 on	 serious	
games.	After	the	review,	we	proceeded	to	the	description,	conceptualization	and	analysis	of	the	
case	study,	which	will	be	present	in	chapter	4.	
The	 design	 and	 development	 of	 the	 first	 set	 of	 games	 was	 based	 on	 the	 scheme	
presented	in	figure	3	by	Iza	Marfisi-Schottman	et	al,	2009.	This	figure	represents	the	diversity	of	
skills	 of	 the	 serious	 game	 development	 team:	 from	 creativity	 and	 conceptualization	 to	 the	
development	 of	 contents,	 design,	 infographics	 and	 programming.	 All	 the	 researchers	
participate	not	only	 in	 their	 competences,	 but	 also	 in	 their	 active	participation	 in	 the	overall	
process,	 problematizing	 their	 own	 and	 others'	 work	 stages	 and	 processes.	 This	 interactive	
research	 system	 is	 one	 of	 the	 most	 valuable	 work	 in	 the	 research	 center.	 In	 this	 case	 was	











In	 this	 sense,	 and	as	 shown	 in	 figure	3,	we	began	by	 specifying	 the	pedagogical	 goals	










development	methodology	only	makes	sense	 if	 it	 is	done	by	a	cohesive	 team	that	shares	 the	
same	 goals.	 In	 its	 opposite,	 and	 as	 the	 researchers	 refer,	 "practice	 has	 shown	 that	 it	 is	 very	
















development	 strategy	was	 established:	 from	 the	 book	 on	 “Catástrofes	 e	 Grandes	 Desastres”	





The	 relationship	 between	 the	 book	 and	 the	 game	 is	 made	 through	 the	 information	
contained:	 in	 order	 to	 advance	 in	 the	 game,	 some	 clues	 are	 provided,	 but	 the	 player	 is	
encouraged	to	consult	the	book	for	more	information	and	thus	to	be	able	to	respond	correctly	








Figure	4	represents	 the	model	used	 in	 the	construction	of	 the	alpha	patrol	game.	This	
model	was	developed	by	Adérito	Marcos	and	Nelson	Zagalo	and	demonstrates	the	importance	
of	narrative.	 In	 the	present	 case,	 the	 storytelling	 in	 this	game	was	one	of	 the	basic	points	of	
conception	 and	 development	 of	 the	 game.	 The	 research	 team	 was	 the	 same,	 with	 similar	






















this	 study	 it	 is	 quantitative	 because	 it	 does	 not	 explain	 a	 social	 phenomenon	 but	 rather	 it	
presents	what	is	(Stern	&	Kalof).	
The	type	of	investigation	used	was	the	quantitative	method.	The	instrument	chosen	for	
the	data	 collection	was	 the	questionnaire	 survey:	a	5-point	 likert	 scale	was	used	where	each	
student	was	asked	to	indicate	the	degree	of	agreement	in	a	list	of	5	categories	from	little	useful	
to	very	useful.	
In	 this	 sense,	 the	methodology	 of	 the	 study	 followed	was	 pre	 and	 pos	 questionnaire	
survey	 among	 the	 different	 stages	 of	 game	 experimentation	 in	 school	 environment.	 These	
surveys	were	conducted	 in	April	2016:	 initial	 survey	on	expectations,	playing	habits,	previous	
knowledge	 on	 the	 subject	 and	 the	 use	 of	 games	 in	 a	 classroom	 context;	 pos	 inquiry	 with	




The	 construction	 of	 the	 surveys	 followed	 the	 model	 of	 evaluation	 of	 serious	 games	
proposed	by	Savi,	Wangenheim,	Ulbricht	&	Vanzin	(2010).	
In	 relation	 to	 the	 sample	 for	 this	 study:	 the	 school	 was	 not	 selected	 by	 random	
probabilistic	 method,	 but	 deterministically.	 It	 was	 previously	 a	 sample	 that	 was	 previously	
selected	or	pre-determined	(P.	Levy	&	S.	Lemeshow).	In	order	to	avoid	the	mortality	situation	of	
the	 sample,	 it	 was	 intended	 that	 the	 number	 of	 students	 selected	 had	 predefined	
characteristics	that	guarantee	undistorted	data,	and	there	was	concern	that	there	would	be	no	
non-response.	Return	was	100%.	As	 is	well	known,	entrance	 into	schools	 is	not	a	 simple	 task	
and	 in	that	sense	the	choice	of	school	was	made	by	the	availability	of	 the	direction,	 teachers	
and	 students	 to	 collaborate	 with	 this	 project.	 The	 convergence	 between	 school	 curriculum	
planning	and	the	planning	of	my	study	was	essential.		
	












media.	 	 For	 Coutinho	 &	 Chaves	 (2002)	 “the	 Case	 Study	 is	 an	 empirical	 research	 (Yin,	 1994)	




based	 on	 multiple	 data	 sources	 and	 varied	 (Yin,	 1994)”39.	 And	 added	 that	 “it	 is	 the	 strong	
descriptive	mark,	associated	with	the	fact	that	the	researcher	is	personally	involved	in	the	study,	
which	 led	 many	 to	 associate	 the	 case	 study	 with	 qualitative	 research,	 what	 is	 however	 a	
misconception	 since	 the	 case	 study	 can	 also	 be	 conducted	 within	 the	 framework	 of	 other	
paradigms	 of	 research	 as	 the	 positivist	 or	 even	 the	 critic	 (Ponte,	 1994;	 Lessard	 Territories,	
Goyette	 &	 Boutin,	 1994;	 Punch,	 1998),	 reason	 why	 some	 authors	 consider	 it	 as	 a	 mode	 of	
mixed	research	(Bisquerra,	1989;	Gomez,	Flowers	&	Jimenez,	1996)”40	
Stake	points	out	that	“the	case	study	is	not	an	investigation	based	on	sampling.	You	do	
not	 study	 a	 case	 for	 understanding	 other	 cases,	 but	 to	 understand	 the	 case	 itself”.	 (Stake,	
1995)41	
Coutinho	&	Chaves	(2002)	add	that	for	“Gomez,	Flores	&	Jimenez	(1996)	a	case	study	is	
still	 justified	 in	 another	 situation,	 its	 critical	 nature,	 i.e.,	 the	 degree	 to	 which	 allows	 you	 to	
confirm,	 modify,	 or	 expand	 the	 knowledge	 about	 the	 subject	 which	 is	 being	 studied,	 thus	
contributing	to	the	theoretical	construction	of	that	field	of	knowledge.”42	
However,	one	cannot	 fail	 to	make	reference	to	the	general	 framework	of	analysis	and	
the	multiplicity	of	methods	on	serious	games	field	of	research.		Mayer,	Bekebrede,	Harteveld,	
Warmelink,	 Zhou,	Ruijven,	 Lo,	 Kortmann	&	 Ivo	Wenzler	 (2014)	 report	 that	 in	order	 to	 assess	
																																																						
39	Translation	from	the	original	reference	“o	estudo	de	caso	é	uma	investigação	empírica	(Yin,	1994)	que	se	baseia	
no	 raciocínio	 indutivo	 (Bravo,	 1998;	 Gomez,	 Flores	 &	 Jimenez,	 1996)	 que	 depende	 fortemente	 do	 trabalho	 de	
campo	(Punch,	1998)	que	não	é	experimental	(Ponte,	1994)	que	se	baseia	em	fontes	de	dados	múltiplas	e	variadas.	
40	Translation	from	the	original	reference	“é	o	seu	forte	cunho	descritivo,	associado	ao	facto	do	investigador	estar	





41	Translation	 from	 the	original	 reference	 “o	estudo	de	 caso	não	é	uma	 investigação	baseada	em	amostragem.	
Não	se	estuda	um	caso	para	compreender	outros	casos,	mas	para	compreender	o	caso”.	






serious	 games,	 researchers	 should	 use	 mixed	 methods	 of	 analysis	 “evaluation	 data	 were	













This	 figure	 shows	some	of	 the	mixed	methods	 to	be	used	 in	 the	evaluation	of	 serious	
games	 and	 how	 we	 can	 get	 results,	 being	 possible	 to	 analyze,	 as	 well,	 the	 convergence	 of	

















The	 researchers	 explain	 the	 issues	 rose	 in	 the	 different	 phases	 of	 a	 serious	 game	
evaluation,	which	aim	to	respond	to	items	of	various	orders.	To	know:	
• Before	the	game:	socio-demographic	data;	level	of	gaming	experience	previously	
acquired;	 attitudes	 and	 motivation;	 specific	 competences;	 behavior;	
organizational	characteristics.		









guidelines	of	 the	assessment	of	 the	 case	 study	 II.	 In	 this	 sense,	 it	 is	 intended	 to	 identify	 and	
explain	the	methodology	used	for	the	controlled	experiment	development	in	the	case	study	II	-	
Alpha	Patrol	serious	game.		
One	 of	 the	 most	 used	 models	 for	 the	 evaluation	 of	 serious	 games	 is	 based	 on	 the	
Kirkpatrick	model.	 This	model	was	 conceptualized	by	Donald	Kirkpatrick	 in	 1994	 and	 aims	 to	
make	 an	 assessment	 in	 four	 distinct	 levels	 of	 complexity:	 reaction;	 learning;	 behavior;	 and	
results.	The	assessment	 focuses	on	the	 initial	expectations	of	 the	player	 torwards	the	serious	
game;	the	final	opinion	of	all	players;	the	acquired	knowledge	difference	from	starting	point	to	
the	end	of	the	serious	game;	the	change	of	behavior	of	the	player.		
However,	 we	 do	 not	 consider	 this	 a	 complete	 model	 to	 be	 able	 to	 respond	 to	 the	
research	 hypotheses.	 So,	 for	 this	 case	 study	 -	 the	 serious	 game	 Alpha	 Patrol	 -	 we	 used	 the	
model	 for	 evaluation	 of	 serious	 games	 proposed	 by	 Savi,	 Wangenheim,	 Ulbricht	 &	 Vanzin	
(2010)	which	is	based	on	4	different	models	of	analysis:	the	Kirkpatrick	model	(only	the	level	1	-	
Reaction);	 the	 motivational	 model	 ARCS;	 the	 game	 user	 experience;	 and	 the	 principles	 of	









User	Experience	 Models	 for	 assessment	 of	 user	
experience		 in	 games	 (SWEETSER;	 WYETH,	 2005;	







levels)	 of	 Kirkpatrick’s	 learning	 and	 training	model.	 The	 other	 levels	were	 not	 used,	 because	
they	need	at	least	1-year	experience	to	get	results.		
Savi	 et	 al.	 (2010)	 consider	 the	 fundamental	 role	 of	motivation	 in	 the	 evaluation	 of	 a	
serious	game.	The	use	of	the	model	ARCS	(Attention,	Relevance,	Confidence,	and	Satisfaction)	
aims	 to	 use	 motivational	 strategies	 in	 educational	 materials	 (KELLER,	 1987,	 2009).	 When	 a	










serious	game.	 It	 should	be	noted	that	 the	models	of	 these	authors	converge	 to	consider:	 the	




games	 evaluation,	 it	 is	 necessary	 to	 assess	 learning/knowledge.	 Bloom	 (1956)	 and	Moody	&	
Sidre	 (2003)	 mention	 that	 any	 educational	 intervention	must	 have	 well	 defined	 educational	
goals	so	that	educators	may	have	the	criteria	to	select	the	methods	of	activities.	For	Moody	&	
Sidre	(2003)	the	educational	objectives	are	defined	as	“the	knowledge,	skills	and	attitudes	that	
students	 should	have	at	 the	end	of	 an	educational	 activity.”43	As	 such,	Bloom	 (1956)	 created	
taxonomy	 with	 the	 aim	 of	 supporting	 the	 processes	 of	 design	 and	 educational	 assessment	
(CHAPMAN,	2009b).	
	Bloom’s	 taxonomy	 discusses	 the	 cognitive	 domain,	 the	 physical	 development,	 and	
attitudes.	However,	in	this	context,	we	will	focus	on	the	first	three	levels	of	Bloom’s	taxonomy	









Consequently,	based	on	 the	proposed	model,	we	 list	bellow	 the	questions	of	 the	pre-































































In	 order	 to	 answer	 the	 research	 questions	 there	were	 two	 possible	 solutions:	 choose	







required	by	 the	Portuguese	Association	of	 Insurers.	 It	was	a	project	with	duration	of	3	years,	
and	which	 the	main	objective	was	 to	 create	a	 set	of	 serious	 games	 to	provide	 young	people	
with	digital	active	and	enjoyable	forms	to	acquire	information	on	the	function,	functioning	and	
utility	 of	 the	 insurance	 industry.	 The	 initiative	 aimed,	 on	 one	 hand,	 to	 provide	 correct	





































the	 insurance	history	was	 tested	and	examined.	The	 tests	were	performed	with	a	class	of	30	
elements	of	the	7th	grade	at	Filipa	de	Lencastre	School	in	Lisbon.			




that	 had	 as	 objective	 generate	 interest	 in	 the	 three	 age	 groups.	 It	was	 a	 game	bases	on	 the	
Isabel	Alçada	and	Ana	Maria	Magalhães’	book	about	Natural	Disasters.	
The	construction	and	development	of	 these	case	studies	are	 fundamental	elements	 in	
























Address	 the	 issue	of	 insurance	and	 insurance	companies	is	not	an	easy	task	and	minus	
intuitive,	 hence	 that	 before	 the	 research	 team	drafted	 the	plan	 to	 implement	 the	project	we	
considered	necessary	to	ensure	the	funding	that	allowed	the	research	center	to	be	able	to	work.	
The	 Portuguese	 Association	 of	 Insurers	 decided	 to	 support	 the	 project	presented	 and	 pre-
settled	 the	condition	 to	have	“children	to	young	people”	as	target	public.	 In	order	 to	achieve	
this	 requirement	 the	 research	 team,	 in	 which	 the	 doctoral	 student	 was	 integrated,	 chose	
themes	 that	would	 be	more	 pleasant	 to	the	 target	 audience	 defined.	 The	 choice	was	motor	
racing.	 A	 simple,	realistic	 theme,	 where	 issues	 related	 to	insurance	 may	 be	 treated	in	 as	














the	 objective	 and	 answer	 the	 problem:	 how	 can	 we	 create	 a	 game	 where	 the	 need	 for	
insurances	is	demonstrated?	
In	 the	first	set,	 with	 the	 racing	 cars	 theme,	 three	 games	 were	 created:	 Rodinhas	 e	
Companhia,	 Aerokarting	and	 Fórmula	 RRR.	Figure	 9	 displays	 the	 page	 layout	of	 the	 racing	
games	on	the	Portuguese	Association	of	Insurers’	website.	From	left	to	right:	the	Fórmula	RRR,	






























In	 the	 phase	 of	 the	 concept	 creation,	 the	 research	 team	 in	 accordance	 with	 the	
Portuguese	 Association	 of	 Insurers	 chose	 the	 theme:	 motor	 racing.	 However,	 one	 of	 the	
problems	was	"how	to	integrate	real	insurance	in	games	that	can	not	be	real?"	For	the	game	to	
be	a	reflection	of	the	reality	it	would	be	necessary	to	use	the	same	type	of	strategy	simulation	
of	 driving	 cars	 (used	 by,	 for	 example,	 professional	 pilots	 of	 racing	 competition).	 To	 try	 to	
circumvent	 this	 fact,	 the	 games	 have	 a	 progressive	 difficulty	 degree:	 for	 little	 children,	 was	






The	 names	 of	 the	 games	 attempted	 to	 be	 reliable	 with	 the	 concepts	 that	 each	
transmited:	Wheels	and	Company;	Aerokarting;	Formula	RRR.	
In	the	three	games	we	used	elements	to	entertain	the	players,	but	which	if	not	avoided,	











































At	 the	 time	 of	 the	 character	 choice,	 the	 player	 can	 spend	 the	 points	 available	 to	


















On	 the	 next	 screen,	 the	 player	 can	 choose	 the	 sponsor:	 when	 choosing,	 the	 player	
should	take	into	account	what	each	sponsor	offers	by	race	finished	without	accidents;	by	race	
finished	 in	 first	 place;	 and	 by	 number	 of	 accidents	 that	 have	 happened.	 Each	 sponsor	 gives	
different	 values	 depending	 on	 the	 specificities	 mentioned	 above.	 This	 was	 considered	
fundamental,	so	that	young	people	can	acquire	 important	 information	on	the	way	 insurances	
are	operated.	Moreover,	this	relationship	is	what	justifies	the	integration	of	this	project	in	the	
group	of	serious	gaming.	
Even	 before	 the	 race	 starts,	 the	 player	 should	 do	 the	 insurance	 he/she	 wants,	 i.e.,	
should	indicate	the	items	he/she	wants	to	hold	for	the	race:	the	number	of	gathered	animals,	


















































B)	 Car:	 the	 car	 that	 the	 user	 chooses	 has	 available	 a	 set	 of	 props,	 whose	 choice	
determines	 the	 value	 of	 sponsorships.	 This	 means	 that	 each	 prop	 has	 added	 determined	 a	




















(d)	The	 track:	 the	user	can	choose	 the	 track	depending	on	 the	desired	scenery	 (as	we	















The	 winner	 of	 the	 race,	 the	 second	 and	 third	 ranked	 see	 the	 sponsorship	 increased,	
accumulate	points	in	their	insurances	(bonus	of	being	a	good	driver)	and	has	more	likelihoods	
for	the	following	races.	
It	 is	 important	 to	 emphasize	 all	 games	 were	 developed	 to	 be	 played	 on	 multiple	



















this	 section	 is	 to	 give	 small	 blocks	 of	 information	 which,	 later,	 the	 player	 will	 be	 able	 to	
remember	 or	 recognize	 in	 different	 situations.	 This	 section	 is	 presented	 by	 a	 grizzly	 bear	








we	 present	 the	 book	 on	 insurance.	 The	 work	 was	 written	 by	 Isabel	 Alçada	 and	 Ana	 Maria	




















and	 the	 various	 perspectives	 of	 environment	 for	 the	 game	 are	 related	 with	 the	 interests	
demonstrated	by	each	age	range.		














However,	 the	 user	 cannot	 click	 in	 all	 the	 items	 of	 the	 house,	 for	 example	 if	 the	 user	
clicks	on	the	tap	and	leave	it	open	this	can	cause	floods,	or	by	clicking	on	the	spark	plug	it	may	





























damages.	 In	 the	case	of	danger	 in	 the	 farm,	 the	game	aims	to	explore	 the	 farm	environment	
and	identify	where	the	thieves	who	are	not	part	of	the	initial	scenery	are.	In	figure	24,	we	can	







































In	 the	 third	 serious	game,	 the	player	needs	 to	go	 trough	 the	house	navigate	with	 the	
help	of	the	map	in	order	to	try	to	avoid	spooks	in	the	form	of	ghosts.	In	the	main	screen,	as	it	is	
shown	in	figure	27,	the	player	has	indications	on	how	to	play,	and	whenever	he	needs,	he	can	














There	 are	 three	 types	 of	 ghosts	 and	 each	 has	 a	 specific	 characteristic	 in	 the	 act	 of	
destructing	the	house.	The	ghosts	like	destruction	and	confusion	and	the	goal	of	the	player	is	to	
arrest	 them	 in	 the	act	of	vandalism.	There	are	several	 secret	paths	 the	user	can	access	 to	go	
through	the	Haunted	House	and	to	navigate	more	quickly	between	the	different	divisions.	
In	figure	28,	in	the	upper	left	corner,	we	can	see	the	map	so	the	player	knows	where	the	




























The	 two	 game	 trilogies,	 briefly	 described,	 intend	 to	demonstrate	 the	 evolution	of	 the	
process	of	conceptualization	and	development	until	the	creation	of	the	games.		
In	 a	 general	 analysis,	 and	 taking	 into	account	 that	was	 the	 first	 foray	of	 the	Research	
Center	in	the	serious	games	context,	the	challenges	and	the	limitations	found	were	of	various	
kinds.	 These	 challenges	 set	by	 the	 research	 constituted	an	 important	 learning	 curve	 for	both	
the	 doctoral	 student	 and	 project	 team.	 The	 relationship	 between	 what	 we	 proposed	 to	
accomplish	and	the	final	product	is	not	always	clear	and	only	time,	and	a	critical	analysis,	allow	








The	apparent	paradox	results	 from	knowledge	of	past	experiences.	To	be	able	 to	 incorporate	
new	elements	in	games	that	was	idealized	as	initially	simpler	turned	out	to	be	a	complex	task.	It	
happened	 in	 the	 second	 game	 trilogy	 presented.	 While	 the	 metaphor	 of	 the	 bearting	 cart	
worked	well	from	theory	to	practice,	the	same	did	not	happen	in	the	second	trilogy.	We	refer	to	










way	 by	 all	 players,	 because	 each	 player	 has	 different	 game	 experiences,	 as	 the	 gameplay	
culture	 is	related	with	personal	 interests.	 I.e.	what	may	be	considered	an	easy	perception	for	





by	 the	 number	 of	 people	 who	 we	 had	 initially	 estimated.	 The	 placement	 of	 the	 games	 on	
multiple	platforms,	like	Apple	and	Android	stores	was	not	sufficient	to	achieve	the	strategy.	It	is,	
however,	 important	 to	 remember	 that	 the	 games	 lifetime	 in	 application	 stores	 is	 scarce,	 for	
example,	the	game	is	only	on	the	first	browse	page	for	two	weeks,	which	limits	the	process.	
In	 spite	 of	 the	 constraints	 described	 here,	 this	 research	 project	 was	 an	 important	























to	 observe	 the	 historical	 events	 that	 have	 marked	 the	 history	 of	 insurance.	 One	 day	 while	
watching	 the	Great	Fire	of	 London	 they	are	 surprised	by	giant	 robots	 that	 threaten	 to	create	
greater	chaos	around	them.	To	avoid	chaos,	Maria	and	David	are	accompanied	by	their	 flying	
robot	-	Alcid	–	who	helps	them.	Alcid	is	beyond	an	android,	it’s	a	wizard	time	machine,	which	





the	user	chooses	to	be	Maria,	David	 is	kidnapped,	 if	 the	user	chooses	the	character	of	David,	
Maria	is	kidnapped.	





The	progression	of	 the	dates	of	actual	events	was	 chosen	 to	 create	 the	 temporal	 and	
scenic	evolution	during	the	various	steps/	levels	in	the	game.		













At	 the	 time	 of	 conceptualizing	 the	 game,	 the	 name	 was	 thought	 to	 reflect	 on	 their	
development:	Alpha	and	Omega,	the	beginning	and	the	end	of	the	alphabet.	This	metaphor	was	




















Maria	 and	 David	 are	 accompanied	 by	 their	 small	 Flying	 Robot	 -	 Alcid.	 Alcid	 helps	 to	
explain	the	game	controls	and	explains	the	narrative.	Alcid	is,	in	addition	to	an	android	wizard,	
a	time	machine	that	carries	our	heroes	between	the	years	and	is	 in	charge	with	their	armors’	














When	 entering	 in	 the	 first	 game	 environment,	 the	 player	 perceives	 that	 the	 invading	
machines	 are	 immune	 to	 conditions	 of	 disaster,	 for	 example,	 in	 level	 1,	 in	 the	 Great	 Fire	 of	





	For	 the	player	 to	advance	he/she	must	destroy	 the	machines	with	a	weapon	only	 for	
robots;	 the	 machines	 are	 destroyed	 by	 shots	 of	 lightning	 or	 plasma,	 which	 are	 harmless	 to	












to	 continue	 in	 the	game.	 In	 figure	33	we	 can	 see	 the	 interaction	between	 the	player	 and	an	
invasive	robot.	
The	 character’s	 costumes	 can	 be	 swapped	 in	 a	 simple	 menu	 of	 inventory	 (with	 the	
different	parts	purchased,	extracted	from	the	giant	robots).	This	is	crucial	in	the	last	level	where	
the	players	will	occasionally	have	to	change	clothes	to	reach	their	goal.	Note	that	each	robot	









narrative	 developments,	 such	 as	 the	 explanation	 of	 the	 origin	 of	 the	 invaders	 robots,	 the	
explanation	on	 the	creation	of	Alcid	 (who	discovers	 that	 the	 technology	of	 robots	 invaders	 is	
the	same	used	in	his	machine);	the	explanation	of	how	Alcid	escaped	from	the	army	of	robots;	





Alcid	 has	 an	 objective	 to	 recreate	 all	 our	 history	 disasters,	 but	 in	 a	more	 harmful	 way.	 The	
player	has	 to	confront	Alcid	and	coordinate	the	robots	army	to	spread	awareness	among	the	











• Alternate	 paths	 and	 hidden	 treasures.	 The	 greater	 emphasis	 is	 given	 in	 the	
exploration	 of	 alternative	 paths	 and	 hidden	 treasures.	 The	 treasures	 are	 items	 that	 would	
otherwise	 be	 destroyed	 by	 the	 disaster	 and	 that	 the	 player	 collects.	When	 he/she	 collectes	
sufficient	treasures,	the	player	can	use	this	score	to	regenerate	damaged	outfits.		
• Survivors.	 How	 many	 more	 survivors	 the	 player	 reddemes,	 the	 more	 he/she	
increases	the	life	bar,	prolonging	survival	in	the	game.	
• Enemies’	destruction.	The	player	collects	plasma	shots	for	the	weapon	(the	first	
item	 of	 the	 game)	 that	 are	 being	 left	 behind	 by	 enemies	 or	 spread	 on	 the	 scenery.	 Each	
destroyed/incapacitated	enemy	will	contribute	to	the	construction	of	the	armour	outfit.	There	
is	 a	 progress	 bar	 on	 the	 screen	 to	 encourage	 the	player;	 this	 bar	 is	 divided	by	 small	 dashes.	







































There	are	3	main	armours,	 corresponding	 to	what	 the	player	 is	 facing	 in	 the	different	
levels	(figure	36,	from	left	to	right):		
• Fire	armature.	Resists	the	fall	of	glow	debris	and	surfaces	in	flames.	
• Wind	 armature.	 Allows	 the	 player	 stability	 in	 scenarios	 of	 tornados,	 protects	
against	 falling	 debris	 or	wind.	Also	 allows,	when	making	 the	double	 jump,	 to	 glide	 for	 a	 few	
moments.	
















The	 game	 was	 developed	 in	 Unity	 using	 the	 2D	 engine	 of	 the	 program	 itself.	 The	


















aesthetic	 and	 conceptual	 elements	 of	 action	 games	 and	 adventure	 in	 particular	 Castlevania	
Megaman	and	Sonic.		
In	 figure	 38	 we	 can	 view	 the	 instructions	 that	 are	 being	 given	 to	 overcome	 the	















and	 the	 gameplay	 relate	 harmoniously	 to	 each	 other.	 Moreover,	 in	 the	 construction	 of	 the	
script,	 it	 was	 taken	 into	 account	 all	 essential	 elements	 of	 Isabel	 Alçada	 and	 Ana	 Maria	
Magalhães’	book	so	the	relationship	between	the	history	of	 insurance,	accidents	or	disasters,	
was	 clarified	 by	 the	 narratives	 in	 the	 book.	We	 believe	 that	 this	 is	 the	 only	way	 the	 serious	
game	concept	can	be	applied	at	this	stage	of	the	project:	the	game	is	a	pretext	for	the	player	to	
look	 for	 additional	 information	 for	 the	 development	 of	 the	 game,	 but	 central	 to	 the	 very	
concept	of	the	game	itself.	In	fact,	this	was	the	aim	of	the	APS	that	financed	the	work:	to	post	



















































































































































































allow	 the	 player	 to	 move	 forward	 in	 the	 game	 and	 get	 the	 badges	 related	 to	 the	
question/answer	system.		
































































































In	 level	 3	 the	 questions	 were	 about	 the	 disaster	 of	 Fukushima,	 in	 Japan.	 Unlike	 the	


































Moseley	 	 (2014)	notes,	 further,	that	these	elements	-	 the	quizzes	-	used	separately	do	





can	 be	 removed	 either	 by	 the	 robot	 Alcid,	 either	 by	 the	 different	 characters	 who	 must	 be	





The	 badges	work	 by	 learning	 objectives,	 i.e.,	 in	 the	 badges	menu	 can	we	 identify	 the	
badges	 available	 and	 what	 the	 player	 should	 do	 to	 get	 them.	 Therefore,	 the	 medals	 are	 of	
different	 categories,	 which	 recognize	 different	 skills	 of	 various:	 exploration,	 security,	 speed,	
combat	and	knowledge	acquired.	This	is	once	again	essential	for	this	game	to	be	integrated	in	
the	serious	game	group.	











The	incredibly	Patient	 Spend	 30	 minutes	 at	 any	 level	 of	 the	
game	without	doing	anything.	

























































	These	 badges	 have	 as	 objective	 to	 recognize	 competences,	 “digital	 badges	 are	 a	
portable	way	 to	 recognize	 achievement;	 any	organization,	 application,	 or	 platform	 can	 easily	
issue	 and	 display	 them.	 And	 organizations	 that	 issue	 digital	 badges	 increase	 their	 potential	










In	 figure	42,	we	 find	 the	 screen	of	 the	 learning	badges	with	a	description.	 The	use	of	





























Maria	 Magalhães’	 book.	 The	 final	 survey	 was	 a	 little	 more	 extensive:	 30	 questions	 -	 29	
compulsory	and	1	free	response	question	(and	not	compulsory)	for	comments	and	suggestions.	
4.3.4	Presentation	of	results	
This	 chapter	 presents	 the	 surveys	 results	 of	 the	 controlled	 experiment	 referred	 and	
described	 above.	 It	 should	 be	 noted	 that	 all	 results	 are	 based	 on	 the	 34	 survey	 responses	
(N=34).		





















To	 the	 direct	 question	 "Do	 teachers	 often	 use	 this	 type	 of	 games	 in	 the	 classroom?"	



















To	 the	 question	 to	 indicate	 what	 type	 of	 games	 they	 like	 to	 play,	 (N=18)	 52.9%	
responded	 action	 games	 and	 adventure.	 44.1%	 (N=15)	 responded	 multiplayer	 games,	 with	
41.2%	(N=14)	refering	strategy	games.	35.3%	(N=12)	shooting	games	(first	person	shooter)	and	























The	second	part	of	 the	survey,	also	responded	 individually	after	 the	game	experience,	
was	 a	 little	 more	 extensive	 than	 the	 first	 part,	 and	 aimed	 to	 answer	 a	 few	 questions	 from	
different	contexts:	reaction,	motivation,	user	experience	and	learning.		


















About	 the	overall	 appreciation	of	 the	 characters,	on	a	 scale	of	1	 to	5,	 the	majority	of	
cases	 50%	 (N=17)	 +	 11.8%	 (N=4)	 were	 very	 pleased	 with	 the	 characters.	 20.6%	 (N=7)	 were	
















On	 the	 questions	 related	 to	motivation,	 to	 the	 questions	 about	what	 level	 they	most	
enjoyed	to	play	and	what	level	they	liked	least,	38.2%	(N=13)	replied	that	he/she	liked	playing	
the	 level	 3	 on	 the	 Tsunami	 in	 Japan	more	 than	 the	 others;	 32.4%	 (N=11)	 replied	 the	 level	 1	











































































The	 three	 strengths	 identified	 were:	 41.2%	 (N=14)	 the	 armours;	 28.2%	 (N=13)	 the	









In	 the	 context	 of	 the	 learning	 segment,	 the	 questions	 were	 raised	 in	 the	 form	 of	
affirmation,	and	on	a	scale	of	1	to	5	each	respondent	said	they	were	fully	 in	agreement	or	 in	
disagreement	with	our	statements.	











About	 the	 statement	 "The	 game	added	more	 knowledge	 to	what	 I	 already	had",	 50%	











































The	 results	presented	need	a	deeper	 relational	analysis,	 thus	 the	analysis	 that	 follows	
reflects	on	the	topics	considered	most	relevant	for	the	controlled	experiment.	
The	 first	 question	 asked	 in	 the	 survey	 about	 the	 learning	expectation	 the	players	had	
from	 the	 game,	 a	 significant	 majority	 (62.8%)	 answered	 they	 thought	 they	 would	 learn	
something	 new	 with	 the	 game.	 And	 the	 same	 number	 of	 players	 at	 the	 end	 of	 the	 survey	
(79.6%)	agreed	with	 the	 statement	 "I	 have	 learned	new	content	with	 the	game".	 These	data	
indicate	 that,	 in	 this	 sample,	 students	 consider	 that	 they	have	acquired	new	knowledge	with	
the	use	of	 the	serious	game.	 It	 should	be	noted	 that	other	 researchers,	as	Boyle	et	al	 (2016)	






games	 in	 the	 classroom".	 With	 these	 data	 we	 can	 agree	 the	 sample	 was	 motivated	 and	
interested	 in	 using	 serious	 games	 in	 the	 classroom	 context	more	 frequently.	 This	motivation	










reported	 that	 they	 knew	 fairly	 well	 the	 theme	 or	 had	 heard	 of	 it	 before.	 However,	 it	 is	
highlighted	at	the	end	of	the	survey	that	70.3%	reported	the	game	has	helped	them	to	reflect	





assessed	 later	 by	 the	 teacher.	 In	 other	 words,	 if	 after	 this	 controlled	 experiment,	 the	
responsible	teacher	runs	a	knowledge,	he	can	check	if	it	the	students	can	apply	the	knowledge	
acquired	 throughout	 the	 game.	 As	 regards	 Filonenko	 	 (2015)	 “For	 serious	 games	 to	 be	
considered	a	viable	educational	tool,	 they	must	provide	some	means	of	testing	and	progress-
tracking	and	the	testing	must	be	recognizable	within	 the	context	of	 the	education	or	 training	
they	 are	 attempting	 to	 impart.	 Various	 methods	 and	 techniques	 have	 been	 used	 to	 assess	
effectiveness	 of	 serious	 games,	 and	 various	 comprehensive	 reviews	 have	 been	 conducted	 to	
examine	the	overall	validity	of	game-based	learning.”	
Other	 relevant	 data,	 which	 relates	 to	 the	 theme	 of	 disasters,	 is	 the	 fact	 that	 82.4%	
respondents	indicated	they	would	like	to	learn	more	about	the	topic,	i.e.,	they	consider	that	the	
process	 of	 acquisition	 of	 knowledge	would	 be	more	 complete	 if	 the	 serious	 game	had	more	
information	 available	 throughout	 the	 game.	With	 this,	 one	 can	 infer	 that	 the	 use	 of	 serious	
games	 should	 be	 used	 as	 a	 strategy	 in	 the	 classroom	 context.	 Although,	 this	 is	 not	 a	 single	









We	 should	 also	 emphasize	 that	 88.2	 %	 of	 respondents	 considered	 the	 game	 to	 be	 a	
good	way	to	learn.	It	should	be	noted	that	there	wasn’t	determined	wether	the	students	regard	
this	 as	 a	 better	 way	 of	 learning	 inside	 or	 outside	 the	 classroom.	 However,	 they	 data	 are	





tool	 to	apply	and	 test	knowledge	acquisition	 (Ott	et	al.,	2011).	This	again	 shows	 that	 current	
serious	games	do	not	have	 the	capability	 to	 replace	a	 teacher	 in	 the	classroom	and	 they	are	
additional	tools,	which	introduce	children	to	a	new	topic	or	to	test	them	on	current	topics	they	
have	been	studying.”	
Along	 the	 controlled	 experiment,	 some	 students	 raised	 questions	 about	 the	
development	of	the	game,	particularly	how	long	did	it	take	to	build,	who	thought	in	the	3D	and	
who	 developed	 the	 story.	 In	 other	 words,	 they	 were	 interested	 in	 knowing	 about	 the	
development	 and	 the	 process	 until	 achieving	 a	 final	 product.	 It	 should	 be	 noted	 that	 67.6%	
indicated	they	played	almost	every	day	of	the	week	and	only	5.6%	responded	that	they	hadn’t	
the	habit	of	playing.	Thus,	the	use	of	games	is	recurring	on	their	day-to-day.	Lunn	et	al	(2016)	
reflect	on	 the	use	of	games	by	children	“children	are	getting	used	 to	 learning	with	computer	
technology	earlier	in	their	life,	compared	to	10	years	age	(Shields	&	Behrman,	2000).	Targeting	






version,	 plus	 different	 versions	 are	 available	 in	 the	 applications	 stores:	 Apple	 and	 Android.	








in	 the	 classroom,	 continues	 to	 grow.	 The	 GLPC	 survey	 found	 that	 a	 majority	 of	
teachers	still	use	desktop	computers	to	play	games	(72%)	and	a	sizable	group	(41%)	is	
using	 interactive	 whiteboards.	 But	 still,	 tablets	 have	 quickly	 grown	 to	 equal	 the	
whiteboard	usage.	This	 growth	of	mobile	 technology	was	also	highlighted	 in	a	new	
survey	 from	 the	 technology	 and	 education	 firm	Amplify.	 That	 survey	 found	 that	 of	
those	not	using	tablets	67	percent	plan	to	invest	in	them	in	the	next	1-2	years.”	
	
Still	on	 the	analysis	of	 the	 results	of	 the	controlled	experiment,	 it	 seems	 important	 to	
reflect	on	 the	difficulty	of	 the	game.	 In	 the	 first	phase	of	 the	survey	when	asked	about	what	
they	 thought	 would	 be	 the	 degree	 of	 difficulty	 in	 the	 game,	 and	 taking	 into	 account	 the	
previous	 user	 experience	 of	 each	 one,	 79.4%	 indicated	 that	 the	 game	 would	 be	 too	 easy.	
However,	 in	 the	 second	 part	 of	 the	 survey,	 and	 after	 having	 experienced	 the	 game,	 73.6%	
considered	 it	 a	 difficult	 game.	 We	 believe	 that	 this	 change	 of	 opinion,	 between	 what	 they	
thought	previous	and	 the	 reality	 after	 the	experience,	 is	 due	 to	 the	 fact	 that	 the	majority	of	
educational	materials	and	tools	used	in	the	classroom	context	do	not	constitute	a	challenge	for	
the	students.	In	fact,	even	when	considering	the	difficulty	of	the	game,	the	students	would	like	
the	game	 to	have	even	more	 levels	 and	94.1%	of	 the	 students	 reported	 they	 considered	 the	
game	 information	 enough	 to	 move	 to	 different	 levels.	 It	 is	 therefore	 considered	 that	 the	
difficulty	of	the	game	is	something	that	pleases	the	players,	being	a	challenge.	Saphiro,	about	
the	 study	 Games	 and	 Learning	 Council,	 adds	 “It	 is	 clear	 that	 digital	 games	 are	 becoming	
commonplace	in	the	classroom.	Teachers	understand	that	games	provide	another	instructional	

















to	 commercial	 off-the-shelf	 (COTS)	 games,	 which	 after	 all	 are	 very	 effective	 in	 teaching	 the	
content,	skills,	and	problem-solving	needed	to	win	the	game”.	
In	the	end,	the	result	of	the	controlled	experiment	was	positive	and	allowed	to	reflect	
on	 the	work	done.	 The	 characteristics	 of	 the	 school	 allowed	 for	 an	organized	 and	 controlled	
experience,	 revealing	 to	 be	 a	 good	 embryo	 for	 the	 development	 and	 integration	 of	 serious	
games	in	the	educational	context.	












agents,	 the	 research	 team	 thought	 they	would	 be	more	 appreciated.	However,	 it	was	 found	
that	students	considered	it	a	minor	aspect	in	the	learning	acquisition:	despite	the	initial	interest,	
the	 players	 did	 not	 consider	 the	 badges	 interesting	 enough	 for	 collecting.	 They	 were	 more	
interested	in	getting	ahead	in	the	narrative	of	the	game.		
This	 aspect	 forces	 us	 to	 reflect	 on	 the	 reasons	 that	 may	 cause	 badges	 not	 to	 be	
considered	as	elements	of	motivation	of	a	serious	game.	In	the	specific	case	of	the	controlled	
experiment,	 both	 the	 lack	 of	 visibility	 of	 the	 learning	 badges	 in	 the	 serious	 game,	 or	
indifference	by	the	possible	advantages	of	badges	may	have	contributed	to	the	low	compliance.	
The	 age	 range	 can	 be	 one	 of	 the	 reasons	 for	 the	 lack	 of	 interest	 in	 the	 acquisition	 and	
demonstration	 of	 badges.	 Davis	 &	 Klein	 (2015),	 about	 a	 study	with	 secondary	 school	 pupils,	
reported	that	“the	youth	participants	in	the	current	investigation	were	not	interested	in	using	
badges	 to	 connect	 their	 science	 center	 experiences	with	 their	 school	 lives,	 and	 they	 did	 not	
want	to	share	these	experiences	with	their	friends	or	family	members.	They	did	value	the	ability	
to	 use	 their	 badges	 in	 the	 college	 admissions	 process,	 but	 they	 raised	 concerns	 that	 such	
external	audiences	may	find	it	difficult	to	assess	the	worth	of	a	particular	badge	without	some	
level	of	standardization	in	the	badge	awarding	process.”		
However,	we	 cannot	 fail	 to	mention	 that	 there	 is	 still	 a	way	 to	 go	when	 it	 comes	 to	
analysis	 of	 the	 learning	 badges	 as	 an	 agent	 of	 motivation.	 Davis	 &	 Klein	 (2015)	 mention	







schools	 is	 still	 insufficient	 and	most	models	 of	 education	 are	 still	 based	 on	 readings	 on	 the	
books	and	exercises	without	the	use	of	additional	material	textbook.		
In	this	sense,	this	dissertation	was	developed	both	for	the	definition	of	strategies	for	the	
use	 of	 serious	 games	 and	 e-Learning,	 proposing	 a	 pedagogical	 use	 of	 serious	 games	 in	 the	
classroom	 in	 order	 to	 motivate	 and	 consolidate	 the	 acquired	 knowledge.	 A	 controlled	
experiment	allowed	us	to	define	the	parameters	of	 the	serious	game	created,	 the	motivation	





used	 in	 the	 controlled	 experiment	 was	 developed.	 The	 results	 indicate	 that	 the	 game	 really	
should	not	be	regarded	as	a	tool	in	the	learning	process,	but	rather	a	complement	in	order	to	
act	as	a	facilitator	in	the	process.		
The	 serious	 games	 can	 also	be	 an	object	 of	 evaluation,	 in	 addition	 to	other	methods,	




agendas;	 the	 Ministry	 of	 Education	 of	 Portugal	 revealed,	 "the	 use	 of	 digital	 games	 in	 the	
















Duncan,	 Fabola	 and	Miller	 (2016)	 stated	 “a	mix	of	 learning	 styles	 is	 recommended	by	
many	 educationalists,	 from	 reading	 texts	 to	 performing	 practical	 laboratory	 or	 classroom	
exercises,	coupled	with	videos	or	discussion	classes.	(...)	Technologies	are	advancing	faster	than	
tutors	 can	 embed	 them	 into	 educational	 scenarios	 or	 environments.	 However,	 this	
technological	 race	 gives	 educationalists	 a	 rich	 variety	 of	 tools	 to	 use	 and	 create	 experiences	
that	students	will	enjoy,	remember	and	learn	from.”	(Duncan	et	al,	2016)	
In	 this	 sense,	 Duncan	 et	 al	 (2016)	 proposes	 some	 goals	 for	 2025	 in	 order	 to	 develop	
strategies	and/or	tools	for	digital	learning.	To	highlight:		





















being	 able	 to	 analyze	 games	 in	 a	 meaningful	 way,	 know	 how,	 and	 why,	 games	 help	 create	
certain	experiences	and	evoke	certain	emotions	and	feelings	in	its	players.	It	is	also	more	than	
knowing	 how	 games	 are	 used,	 and	 can	 be	 used,	 as	 an	 expressive	medium,	 or	 being	 able	 to	
engage	 in	 informed	 discussions	 on	 the	 merits	 (or	 lack	 thereof)	 of	 a	 particular	 game.	
Understanding	games	is	about	having	the	ability	to	establish	connections	between	games	and	
between	games	and	anything	else.	Supporting	 learning	about	games	 is	 thus	about	 facilitating	
these	connections.”		
This	conection	has	been	object	of	discussion	since	the	time	of	Plato,	who	said	“you	can	
discover	more	about	a	person	 in	 an	hour	of	play	 than	 in	 a	 year	of	 conversation”.	 In	 fact	 the	









This	 learning	 trajectory	 or	 progression	 seems	 to	 be	 an	 essential	 point	 in	 the	
development	of	 serious	games	“Learning	progressions	 sometimes	called	 learning	 trajectories,	
describe	how	learners	move	from	less	sophisticated	to	more	sophisticated	understandings	of	a	
given	 topic.	 If	we	 think	 of	 standards	 or	 learning	 outcomes	 as	 the	 goal,	 learning	 progressions	
describe	 how	 students	 get	 there.	 Of	 course,	 most	 domains	 offer	 multiple	 paths	 to	 get	 to	




and	 values,	 if	 assessed	 at	 all,	 are	 generally	 measured	 by	 self-report.	 Gathering	 information	
about	student	interactions	"invisibly"	in	a	digital	environment	allows	us	to	make	observations	in	




Research	 in	 the	 area	 of	 education	 is	 the	 result	 of	 the	 convergence	 of	 different	
knowledge	areas.	There	are	several	methods	that	can	be	adopted	in	order	to	obtain	different	
types	of	response	to	initial	problems	of	research.	When	developing	a	research	in	this	area	it	is	







like	 this	 requires	 access	 to	 a	multidisciplinary	 team.	 This	was	 not	 a	 problem	 in	 this	 process;	
however,	 issues	 such	 as	 time	 and	 duration	 of	 the	 tests	 were	 frequently	 mentioned	 as	 a	








The	 use	 of	 the	 game	 and	 the	 book,	 in	 a	more	 general	 nature,	with	 different	 sizes,	 in	
different	cultural	circles	would	be	an	interesting	aspect	of	analysis	as	well.		
It	is	hoped	that	for	future	investigations,	the	use	of	learning	badges	is	deepened	in	order	
to	 identify	 elements	 of	 motivation	 in	 the	 use	 of	 serious	 games.	 The	 use	 of	 learning	 badges	
depending	on	the	target	audience	is	to	be	emphasized.	It	became	clear,	however,	that	the	type	
of	 usage	 that	may	 be	 developed,	 is	 directly	 related	 to	 the	 audience.	 As	 regards,	 Easley	 and	
Ghosh	 (2016)	 state	 that	 “It	 is	 important	 to	 note	 here	 that	 different	 users	 may	 value	 these	
badges	differently;	 in	 fact,	 it	 is	 conceivable	 that	 there	are	subpopulations	of	users	who	value	
absolute	accomplishment	more	highly	 than	 relative	accomplishment,	and	vice	versa.	 If	 this	 is	
indeed	the	case,	the	nature	of	the	user	population	attracted	to	the	site	may	vary	endogenously	
depending	on	the	nature	of	the	reward	offered	by	the	site.”	
Thus,	 understanding	 the	 relationship	 between	 the	 users	 and	 the	 badges	 is	 critical	 in	














game	 is	 not	 a	 trivial	 matter,	 and	 further	 work	 and	 studies	 are	 required.	 (...)	 In	 general,	 for	
assessment	design,	it	must	be	stressed	that	clear	goals	must	be	set,	followed	by	techniques	to	
collect	 data	 that	 will	 be	 used	 to	 verify	 these	 goals.	 (...)	 Better	 integration	 of	 assessment	 in	
games	is	essentially	a	matter	of	definition	of	the	proper	mechanisms	and	conditions	to	activate	
them.	 It	 is	 important	 that	 these	 mechanisms	 should	 be	 general	 and	 modular,	 so	 to	 be	
seamlessly	 applicable	 in	different	 games.	 This	will	 increase	efficiency	 in	designing	 games	and	
authoring	contents,	which	is	a	key	requirement	for	the	serious	game	industry.”		







reflect	 as	 being	 essential.	 The	 researcher	 Äyrämö	 (2011)	mentions	 “the	 authors	 using	 game	
scenario	 based	 approach	 state	 that	 as	 experience	 is	 considered	 as	 a	 system,	 in	 a	 game	 it	 is	
possible	to	design	structured,	predefined	experiences	unfolding	 in	time.	 In	the	context	of	 the	









in	 English,	 as	 it	 is	 more	 commonly	 known,	 "serious	 games",	 there	 are	 26	 dissertations	 of	
doctoral	studies,	which	have	this	theme	as	their	object.		
In	2003,	 James	Paul	Gee	alerts	 to	 the	need	 to	 talk	about	games:"I	want	 to	 talk	about	
video	 games	 -	 yes,	 even	 violent	 video	 games	 -	 and	 say	 some	positive	 things	 about	 them”	45,,	





drawing	 on	 both	 game	 and	 learning	 attributes	 essential	 for	 creating	 an	 engaging,	
immersive	 and	 transferable	 learning	 experience	 to	 the	 student.	 Second,	 serious	 game	
development	 has	 a	 broad	 remit,	 covering	 the	 large-budget;	 repurposable,	 digital	
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